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STC 


radio interference suppressors 
for high temperature operation 


A range of STC Suppressors em} i 
metallised Melinex dielectrics, capable of 


operation at 125°C and 150° C, to 


ENGINE ELECTRICAL EQUIPMENT 

MAIN POWER GENERATING SYSTEMS ° 
SHORT TERM RATED MOTORS 

POWER SYSTEMS CONTROL EQUIPMENT 


aircraft applications:- 


Among the aircraft for which STC Suppressors are specified 


are:- COMET IV VANGUARD 
BRITANNIA CANBERRA 
TWIN PIONEER 
RADIO INTERFERENCE MEASUREMENT SERVICE VISCOUNT ve 
HUNTER — 
The STC Radio Interference Measurement Service Department is approved by WESSEX 
Stan Bthiehake fA iceles dari tlle Rin’ OiaaiciecieaiGRiciea Miia Mins Mictins Aatatils etn 192 HELICOPTER HELICOPTER 
of suppressors a! ippre networks to the requirements of B.S.G. 100 and 
E.L. 1716, Sectio1 Write for deta f STC Inte ( ppre rs to:- 


comonenss/ Gfandard Telephones and Cables Limired 
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BURNLEY AIRCRAFT PRODUCTS LTD. 


FULLEDGE WORKS - BURNLEY - LANCASHIRE - ENGLAND 


Teles 7681 8 y AIRCRAFT Burnley 


REPAIR DIVISION: BRITANNIA WORKS - QUEENSGATE - BURNLEY Telephone 4102, 
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HAWKER 


SIDDELEY 
AVIATION 


We invite applications from experienced and 
qualified structures engineers for the post of 


Chief 
Stressman 


at our 


LONDON DESIGN OFFICE 


This is a senior position and applicants must 
have previous aircraft experience plus the 
ability to manage a team. 


Please write to: 

The Designer-in-Charge, 

BLACKBURN AIRCRAFT LIMITED, 

63 Old Brompton Road, South Kensington 


WESTON 


AIRCRAFT INSTRUMENTS 


esta iv eesepirins ter ep ein ania elenanes ebaivip ence daendnin 


BLACKBURN AIRCRAFT 


i 


LIMITED 


For the indication of 


TEMPERATURES BRITISH OVERSEAS 
PRESSURES AIRWAYS CORPORATION 


SURFACE OFFERS FOR SALE 


SURFACE POSITIONS 
TURBINE SPEEDS 
ELECTRICAL POWER 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| ALSO: Navigational Aids* 

{ Ground Test Sets 

| Ice Warning Systems - Relays etc. 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 


*Model S178 
Hermetically 
sealed 


miniature 
homing indicator. 


% Choice of interior configurations 
% Current Certificates of Airworthiness 
% Immediate delivery 


SANGAMO WESTON LIMITED 


ENFIELD - MIDDLESEX % Supporting spares available 

Tel: Enfield 3434 (4 lines) & 1242 (6 lines) Grams: Sanwest, Enfield 

Scottish Factory, Port Glasgow, Renfrewshire, Port Glasgow 41151. Further information obtainable from :— 

Branches Manager, Aircraft Sales, B.O.A.C., Building 209, London Airport, 


London Glasgow - Manchester + Newcastle-on-Tyne 
Wolverhampton Nottingham Bristo! Southampton swt | Hounslow, Middx Phone Skyport 5511, Ext. 2404 
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S 


HORT BROTH 


@ Greater mobility for a gr 


force than ever before 


eater armed oe 


@ Cargo hold 12’x12’x64’ Rolls- 
Royce Tyne turbo-props. From 40 


tons for 1,000 miles to 
4,000 miles. 


LON DON 


15 tons f e 


THE AEROPLANE 
and ASTRONAUTICS 


Ordered for the Royal Air Force, 
the strategic BELFAST can carry 
the heaviest and bulkiest equipment 


in service. 


Tactical variants are being designed 
with shorter take-off and landing, 
but with fuselage unchanged from the 
strategic-freighter— outstanding ad- 
vantage where aircraft operate in 


complementary roles. 


The BELFAST offers new possibili- 


ties for strategic and tactical planning. 
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For the first time 


ngland to Australia 
non-stop... 


by Avro Vulcan 


} my) 
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HAWKER SIDDELEY AVIATION 


32, Duke St., St. James's, London S.W.1 
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of EROPLAS 


Students at the Show 


A Commonwealth student, attending a British University, has 


raised a matter of some importance. Like many others of his age 
group he had dreamed for years of getting to this country to study 
aeronautical engineering, and also of visiting the $.B.A.C. Show at 
Farnborough. In spite of gathering that the public days were real 
* bun fights.” he did not doubt that there would be arrangements for 
students to go. and particularly aeronautical students from overseas, 
as to him this seemed to be in the best interests of the manufacturers 


as well as the students 


As a student member of the Royal Aeronautical Society he wrote 
to the secretary last year. inquiring about a ticket for one of the trade 
days. and was duly informed that his letter had been forwarded to the 
S.B.A.C. He heard no more and told us that it was only through a 
great stroke of luck that he was finally able to visit Farnborough. 


This year he contented himself with going on a public day but wrote 


to raise the problem with us. Clearly, it would not be fair to raise this 
particular application with the S.B.A.C. after so long a delay. How- 
ever. the point raised by our Correspondent poses an important 


question regarding students at the Farnborough Show. Mind you, 


one has only to go on the “ preview” Monday to see how well the 


technicians of the industry do patronize the Show. One wonders how 


many students do get in on that day 


In the first instance, it seems that fundamentally the question 
is one for the Royal Aeronautical Society to make up its mind about 
before taking up the question with the Society of British Aircraft 
Constructors 


ry. ‘ . o 
A Three-party Symposium ? 
One of the matters left unresolved at the conclusion of the eighth 
Anglo-American Aeronautical Conference last week concerned 
the likely venue for the ninth Conference in the series which will be 
held two years’ hence. Following the established custom of alternating 
these events between the U.S.A. and the U.K., the 1963 Conference 
should be held in America. Indeed, it was suggested by the president 
of the Institute of the Aerospace Sciences, in his speech at the end-of- 
conference dinner, that Boston would be most suitable; it was on the 
eastern seaboard and close to the Canadian border. 


THURSTAN JAMES 
F. T. MEACOCK 


TEMPLE PRESS LIMITED 


\fanacine D 


ROLAND E. DANGERFIELD 


There appears, however, to be some strong body of opinion that 
would like to see the next Conference actually in Canada. This point 
—r was informally raised during a small dinner party in London at which 
LONDON. E.Ct the C.A.1. president, Air Cdre. W. P. Gouin, and its secretary, H. C. 

Luttman, entertained some two dozen overseas members of the 
Institute 


Fdit i 
BOWLING GREEN LANE 


1 hone’ TERN 1s 363 


Certainly, we can imagine, such a proposal would meet with wide- 


I  ; cargo ry spread approval. Our friends in Canada need have no fear that their 

ast own Canadian Aeronautical Institute would not make excellent hosts. 
® Ts ress Limited, 196! vebeiona will Indeed, such a move would do much to widen the scope and value 
0 il yp Boren of the Conference and strengthen the aeronautical ties within the 
Se Commonwealth. 
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Matters of Moment 


B.A. Executive Changes 


EORGANIZATION among the higher executive of the 
British Aircraft Corporation, was announced last week 

From Oct. 1. Sir George Edwards, C.B.E.. B.Sc.. Hon.F.R.Ae.S 
Hon. F.LA.S.. who has been executive director (aircraft) of 
the Corporation since its formation in May last year, will be 
is Managing directo At the same time he will become deputy 
chairman of Vickers-Armstrongs (Aircraft), Ltd., and will give 
up his responsibilities as managing director of that company 

The Rt. Hon. Viscount Caldecote, D.S.AC M.1.Mech.f 
M.L.E.E.., AFR AeS it present B.AC execulive director 
(guided weapons), has been appointed deputy managing director 
f the Corporation and chiet executive (guided weapons) 

Another principal appointment in the Corporations execulive 

that of Marshal of the Royal Air Force Sir Dermot Boyle. 
G.C.B., K.C.V.O., K.B.E.. A.F.C... who ts now to undertake 
special responsibility for co-ordinating the administration 
f personnel and training and education within the group. Th 
appointment. the announcement says, has been made in view 
of the importance the board attaches to “ establishing a sound 
progressive and integrated policy in this field.” Sir Dermot 
joined the B.A.¢ board in March of this vea 

Succeeding Sir George Edwards as managing director of 
Vickers-Armstrongs (Aircraft) will be Mr. A. W. E. Houghton 
A.F.R.Ae.S.. who has been assistant managing director of the 
company since May of this vea He has been with Vickers 
Armstrongs since 1922 and had been general manager since 


1957 


- . rye 
Firmer Fokker Breguet lies 
XISTING ties between the French Breguet and Dutch 
Fokker companies, already in existence for the construction 

of the Atlantic NATO anti-submarine aircraft and = other 
projects, have been strengthened by the recent announcement 
igreement to transfer much of the Friendship 
production to France. Under this agreement, Breguet will begin 

in four or five months’ time—production and sub-assembly 
of the Friendship fuselage. except for the cockpit section, 
together with the flaps iilerons and parts of the tail 

After construction at Biarritz, these components will be 
transported by road to Schiphol, for final assembly About 70 
Breguet technicians are currently studying Friendship produc- 
tion at the Dutch factory for famiharization, and the French 
company will continue its” participation throughout the 
emainder of the manufacturing programme 

Fokker is engaged in the large-scale NATO production 
programme for the F-104G; The new arrangement will 
facilitate completion of the orders which have been received 
in increasing numbers for the F.27 Friendship 

Following these announcements, the Fokker company gave 
some details of the initial result of its recruitment of skilled 
labour Northern Ireland and the U.K. to help Meet its 


expanding commitments and present backlog of orders The 


of an important 


from 
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first party of craftsmen 13-strong from Belfast—started work 
il Schiphol last week They are On a one-year contract and 
iccording to the company, all had been unemployed because 
of redundancies in the aircraft and shipbuilding industries 
Northern Ireland. Fokker’s recruiting drive continues 


\ Blow to Bristol Siddeley 
RISTOL SIDDELEY ENGINES confirmed early this week 


that the Indian Government has decided not to use the 
Orpheus BOr.12 engine in production versions of the HF24 
supersonic fighter, A Russian engine. the VK7, is to be used 
nstead. The prototype HF24 is powered by two 4.850 |b.s.t 
Orpheus 703s, but the full performance potential of this Kurt 
lank-designed aircraft requires additional power and this could 
have been provided by the BOr.12. which has a dry rating ot 
6.810 Ib. and gives 8,170 Ib. with Bristol Simplified Re-heat 
It has been developed to the flight-test stage (in a Sabre) by 
Bristol] Siddeley as a private venture, but Is not at present 
being actively worked on 

In negotiating with the Indian Government, Bristol Sidde 
had suggested that a joint development and production pro 
gramme might be supported by India and Egypt, since the 
BOr.12 was also a prospective powerplant for the Hispano Ha 
3), a delta-wing fighter designed by Messerschmitt in Spair 
and planned for production in Egypt 

The Russian VK7 is attributed to V. Y. Klimov, one of 
earliest designers of jet engines in Russia, and ts said to be 
similar to the Orpheus in general characteristics, with a thrus 
of 6.700 Ib. As it is already in service in Russia, its cost 
India is likely to be lower than that of the Orpheus. politica 
considerations apart. and this factor has probably outweighed 
such disadvantages as higher weight and fuel consumptior 
Production of the 4.700-lb.s.t. Orpheus 701 for the Folland 
Gnat by Hindustan Aircraft at Bangalore is not affected by 


the decision 


Soviet Long Shot 


ae in the series of new and more powerful multi-stas 
carrier rockets was launched from the U.S.S.R. (probat 
Baykonur) into the central Pacific on Sept. 13 Tass st 
that the dummy final stage covered more than 7,500 miles and 
hit the water less than one kilometre from the target centre 


The flight of the rocket and the operation of all its stage 
fully conformed with the set programme. the announcement 
added The last stage but one burned out as planned while 
re-entering the dense layers of the atmosphere. A second rocket 


launched on Sept. 18. was stated to have deposited its dun 
final stage in almost the same spot as the first 

Earlier long-range firings into the Pacific were made by 1 
Russians in January and July last year as a prelude to ti 
launching of Vostok-type spacecraft and the Soviet Ver 
probe. It may be that the latest tests signify the addition 
inother stage to the basic booster, providing for the orbiting of 
heavier payloads or the projection of Vostok-size payloads 
escape velocity. Possible applications for the improved launch 
Were reviewed in our issue last week 


REMEMBERING THE FEW.- 
The Prime Minister Mr. Harold 
Macmilian, with Marshal of the 
Royal Air Force Lord Newall 
and the Secretary of State for 
Air Mr. Julian Amery, attended 
the Battle of Britain com- 
memoration parade past the 
Trenchard Memorial, on Sept 
17 Lord Newall, who was 
CAS in 1940, took the 
salute 
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Phase 


control 


have 


United 


has 


Northern 


a i tha the Hawke P.tiZ wil 
i i i its Bristol Siddele BS.53 powe 
f: plant. has demonstrated it bility to fly 
inder complete control trom vering t 
very high forward speed, tt unde 
tandable that. at g t. things have 
egur ve in this new field whe 1 
’ pportun S iving pen t this coun 
could be ewarding 
As is customary. new ut further developments in Brit I e fight field to the designs of Sir Sydney Camm 
designs has come from the ¢ inent As we report elsewhere led to great successes in the export market. 
5. 391) it has . tated in France that the successor to the ilent which has always married light 
4 Pp 1127 is the P.1150 whic i] supersonic capabilit has produced a machine in which 
; ind powered with de version of the BS.53 ds on strenuous weight 
ving a thrust of | OO De 
Nix hrusts hav flicially att d to the Pegasu re sooner the R.A.F. get some viol 
BS.53 its prese ‘ t clearly “ be considera ntil the operational commands are 
less t the 17.500 Ib. quoted for its developed version by this thle to make practical experiments with such a radical change 
French s In fact it derstood that o of the reasons n mil urcraft des \ one will be working, as tt were, 
; +} in g th Hawk« " d SUCCESS with e nd hind re ck 
t we ce st hor ved wit Wi powe than that 
promised f t existing eng I he gine has cet! \ 
come long wav sin ginal concept with 8.000 Ib. of : cai 
ust for lift purposes from the bypass fan only International Pragedy 
\ table feat troduct rt cont Otaulor 
etw the { ind compress witl 1] th dvantages that AST Monday's news of the death in an air crash of 
1f s whe comes to control and manceuvrab lit Dag Hammarskjoeld Secretary-General of the 
ko 6 odel of ngine first flew less than a year ago Nations. was an extreme shock not only in the world of inter 
when, on O 21. 1960 P.l127 0 first hovering flight national all s but in the very much smaller world of 
The next ib ige was when ti flew as a norm transpo 
cereal with the ie / 13 last Thus t The almost cor ous use of air travel by politicians, and 
nity nach numb f ansitional y the end of this other people who are forced, by the nature of their duties, to 
week iS an achievemert f whict t Hawker Bristol nove as quickly as possible from place to place, has long been 
Siddeley team can prop Ye proud normal The small risk accepted but that taken by 
There will | uni sal reg that the programme could not Hammarskjoeld has often been the greater because he 
ve been npleted just that much earlier so that the pilots travelled in areas where aids are sparse and conditions 
CONnCE ed. B Bedford and H. G. H Merewetl could ive primitive 
demonstrated the prowe t the Show at Farnborough His aircraft. a Transair. S.A. (Sweden) DC-6B, was reported 
The future of the P.1127 w xe followed with close interest missing on a flight ft Leopoldville to Ndola, 
w the Government policy with regard to the design Js Rhodesia. The wreckage was discovered about 74 miles from 
« t y itself In the pa ¢ ng f Hawker successes ts dest 
Encouraging the R.Ae.S. LA.S. C.A.1. Conference 
HREI cious messages of good will were received meeting. The field of aerospace engineering and 
by the Ro Aeronautical Society at the opening of science has provided us with many spectacular 
the Anglo-American conference last week advances during recent vears and we are looking 
I n Her Mayes Tt Qucel is Patron of the for rd 1 ene trid / f ) 
R AeS ime the f wing telegram to its pres dent. A OrTWalad TO) ¢ . n ereater strides in the near suture. 
Marshal Sir Owen Jones l hope that these exchanges between the societies 
ot the British Commonwealth and the United 
Pleas y ea States “ he mutually advantageous and that 
‘ the Roval Aeronaut o they w rve to strengthen the ties that already 
ot the Oueen for their k hind our nations together, 
greetings which Her Ma His R Highness, The Prince Philip, Duke of 
4 Society dees ‘ I} Edinburgh is P n of the Canadian Aeronautical 
Fiehth Anelo-Ame an Cor noe Y Institut nt t f wing message from Buckingham 
wad Si¢ rtd } } / r warn vood Palace 
Lac tn iwtending it Wea } , period of very rapid pro- 
} mautical and space sciences 
President Kenned ent the f A essuge Tron Frequent d wsion between people eneaged 
Lh Wh Hous t ) H. Guvford Steve presider aft ; a j people engage in 
as Hevebid Fite Aa nace Scienc h york IS ntial if fuil advantage is to be 
k of Th Wid pread research effort / ane 
On fi ” ) } Fiehth frnevlo f tha his Co rence will give rise to much 
fener ! {ero r il ¢ nee “ TT , hinking 
nd » the delegates of the Roval Aeronautica To a he a utes of the Eighth Anglo- 
Soci he Canadian Aero itical Institute, a fine? / {feronaitical Conference | send my 
“i ws the rf w own Institute tf Avcrospace Si wisftes fora rT ssful, eniovable and, above 
S " ,» nes and w hj for a wceesstu Priaitty ) , 
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MEN IN THE NEWS.—Left to right, Air Marshal Sir R. Owen Jones, president of the R.Ae.S. presents Sir Sydney Camm with 
the Society's Honorary Fellowship ; Dr. S. G. Hooker receives the British Gold Medal for Aeronautics ; and Mr. Rauol Hafner 


the R.AeS. Silver Medal 


At bottom right, Air Cdre. W. P. Gouin, president of the Canadian Aeronautical Institute, talks 


with its secretary, Mr. H. C. Luttman 


Support for the German Industry 


TTEMPTS are being made by the West German govern 

ment to provide a measure of support for the develop 
ment of iireraft of original German design. Hitherto 
the West German industry has had to finance such develop 
ment privately unless military contracts were available Only 
months ago. Hamburger Flugzeugbau abandoned 
development of its HFB-314 rear-engined short-haul project 
because Government backing was not forthcoming 

As a first step towards finding a formula which will allow 
the Government to take interest in| promising 
1 meeting was held on Sept. 13 by representatives of the 
Ministry of Defence. the Ministry of Economics and the 
Ministry of Transport The technical details of six current 
prospects reviewed These were an executive real 
engined twin Flugzeugbau; the Dornier Do 28 
light transport Dornier P.346, a 10-12 


cil 


i few 


some projects 


Were 
et by Hamburger 
ind the three-engined 


seat development of the Do 28: the SIAT 223 basic 
the Potez Heinkel CM-191 four-seat executive jet ind 
Heinkel He 211, a short-haul transport project which has 


proposed in both turboprop and turbofan versions 


Russia's Space Programme 
LECTURE which should prove of outstanding interest 
the space fraternity is being given tomorrow evening (Sept 

the former Soviet rocket specialist, Dr. G. A. Tokaty 
nvited by the British Interplanetary Society t 
speak on “ Soviet Space Technology.’ 

As chief rocket scientist of the Soviet 
Germany in 1948-47, Dr. Tokaty has a wide 
knowledge of his subject. He Head of 
ot Aeronautics and Space Technology of the 
College of Advanced Technology in London I he 
will be held in the R.Ae.S. Lecture Theatre (4 Hamil 
London, W.1) at 18.30 hrs 


is Deen 


government 
and intimat 
the Departmer 
Northampto 
meeting 
ton Place 


IS nOW 


Airborne Fifty 


NYBODY watching Henry Petre briskly mounting the 
steps of 119 Piccadilly one evening last week would not 
have been particularly surprised to learn that the small, quiet 
man was a solicito etrred these past two years They would 
probably wish, if they say. my age, that they might 
he aS active as he is at his age. which ts especially when 
they knew that he was a practising aviator and ice skater and 
had been so since 1911 
Inside 119, members of the Royal Aero Club were assembled 
to dine Major Henry A. Petre. D.S.O.. M.C., in celebration of 
his fifty vears of piloting Ten vears before, the Club had 
iwarded him its Silver Medal to mark a lifetime devotion to 
iviation, kindled in his youthful breast by pioneers like Maxim 
He started work as an 1eronautical engineer in 1909 and 
qualified for R.Ae.C. Pilot’s Certificate No. 128 m 1911. In 
1913, the Australian Government wanted to start their own atr 
force and advertised for someone to take on the job at £400 
p.a.. quite good money in those days. Henry Petre was then 
an instructor at Brooklands on, among other types, the Deper- 
dussin monoplane Privately, he didn't think much of it but 
because the Australians wanted it, and him, he took Eric 
Harrison, two Deps.. two B.E.A.2As and a Bristol Boxkite to 
Point Cook, near Melbourne, and founded the Australian 
Flying Corps and Central Flying School. just like that 
Then he fought and flew with the A.F.C. in Iraq and later 
with the R.F.C. and R.A.F. in the Middle East and U.K. He 
finished his professional flying in 1919, on demobilization, but 
turned to private flying and gliding, later setting up British 
gliding endurance and height records. Came the Second World 
ind the Government took away his lovely Puss Moth 
so he became an honorary gliding instructor to the 
Since the War he has been, he says, “ just a happy 
private flyer.’ 


were 


On his 50th flying anniversary. he flew an Elstree F.¢ 
over the Radlett airfield of Handley Page, with whose illus 
trious chairman he worked in 1912. Sir Frederick was at the 
R.Ae.C. dinner. as was Air Vice-Marshal A. M. Murdoch 
A.O.C., R.A.A.F. in the U.K. Henry Petre’s record is surpassed 
only by that of Cecil Pashley, in this country anyway. and 
probably anywhere else.—WREN 
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LATER LIGHTNING —First 


News in 


STILL THE HEAVIEST. According 
preser plans the five Vick s VCO 10s 
R.A.F. Transport Con 1 ow 

{ the 299.000-I variet th thar 

he developed type 310.000 The 
“ si be, aS we ren ked st week 
R.A.t 

HAWKER PROJECT. © French 
tempo vy Les Aile ecords P.1150 
he desig IMD t Hawk pre t 

| loped tre the P.1 7 with supe 
perform sing f th 
BS.53 Peg gine dg at thar 

S00 Ib. th st Me ‘ de 
the BS.100 engine | Cc t O00 lb 

hrust 

AUTOPILOT SALE.—A repeat orde 

worth £190,000, has been received by 
Smiths Aviation Division SEP 2 
itopilots and flight instruments for the 
I waffe. This equipment was originally 
pplied 1958 fe ill the Luftwaffe’s 
cence-built Noratlas transports One 

f these ift is now being prepared 

yy trials in Germany f the R.A. 

leveloped Autoland VST which ses 


4 autopilot and Smiths’ Type 4B 
flight system 


TRAINER ORDER.--The Canad 


in 
Government has announced that it is to 
purchase the Canadair CL-41 « nitio 
trainer for the R.C.A.F. No procurement 
t e ha et bee! given t t s 
expected to be ab 2) 


CANADAIR YUKON,.—The R.C.AF 


S give the ! Yukon t ts twelve 
inada CL-44Ds SS I ervice with 
A Transport Command Iw f the 
Yukons have been designed with specially 
quipped nvertible int f V.EP 
se whe g d iw place th 
mada ( vhich } th 
RC.AF V.I.P. 1 . | 
DOVE DELIVERIES.—L ates | 
chasers of the D.H. Dove e the Rov 
Mala A Fore who took delivery 
tf two Dk 7s and a Dove & on Sept. 6 
nd the United Aral Rept c whi 
ed Dove 7 the following d 


MAGISTER SORTIES. A 
t the cent K NM pe 


inst | 1} Nat 
k ‘ t the fF { Mag 
i s he K.A.t Rep 1 flow 
R pil held 
t K Mag . } d 
da / \ C t kK | 
Elis h d j 


photograph 


General 


Fed 
to be released of the Lightning F.2 which 
the RAF 
U.N service Anothe Dc -4 NV 
destroved oft re grounc 
Elisabethville during the ground st g 
It 86F Sabres of the Eth in Al 
I ire unofficially rey d 
Se { ic ¢ Lo p de 
f U.N. fore 

COCHRAN AGAIN. \ second 
World's speed ecord in. the class [fk 
women has been beaten by 55-vear-oid 
Jacqueline Cochran, At Edwards A.F.B 
t Aug 31 she averaged 65%. Y n 
over a $00-km. course. again in a 38 
Talon, to beat her previous best over this 
distance, established is a record in 1953 
when fiving a Canadair-built F-86E Sabre 
by approximately 130 m.p.h 

HUGHES SUCCESS.—Hughes Too! 
Co.’s Model 369, originally rejected in 
the U.S. Army competition fo: light 
servation helicopter, has now een 
selected for prototype evaluation in add 
tion to the Bell HO-4 and Hiller HO 
Each company will build five prototypes 
Hughes pe 1s designated HO-¢ 
GREEK STRIKER. First at 
G-9IR/4 for the Roval Hellenic Au 
Force was handed over at Turin on 
Sept. 6 

X\-15 AGAIN A North merican 
X-15 loted by J. Walker reached 3.645 
m.p.h. (subject evision) on Aug 12 
Th s 42 m.p.h. faster than the previous 
yest attained in June Walker throttled 
the engine to SO shortl ifter launch 
when a fuel pressure drop was indicated 
The X-15 had modifications the wing 
kin to reduce heating from boundary 
laver triction 


BOMBER.—F 
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b 
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ure 
under a Vulcan B.2 


follow the F.1 into service with 


§ to 


-Whitworth Gloster 
contract to convert 
IT.Mk.20 target 


METEOR TUGS. 


ift Co. has a 


IS Metec N.F.11s to 


tugs. Thev will be used by the R.N. at 
Malt T4 exercises with the Mediter- 
il Fleet and shore-based Naval 
quadror 


AIR FORCE CONSTELLATIONS. 


The Indiar Force ts to take over the 
ine A) India International Super 
Constellations as they become surplus to 
the line’s needs, according to reports 
I India 


ROCKETEER SKIS.—A 
supply new main landing gear skis for 
the North American X-1IS research air- 
craft has been announced by Goodyear 
Designed on the “ wire brush” principle, 
they will make possible landings on stan- 
dard asphalt and concrete runways 
Existing smooth skis were designed for 
touch-downs on the dry lake bed at 
Edwards A.F.B. Similar “ wire-brush” 
skis will be used on Dyna-Soar 


contract to 


MORE 


‘ he 
capsuie trom the 


DISCOVERERS.--A_ re-entry 
satellite Discoverer 
air-snatched by a 


XXX was successtully 

C-119 recovery aircraft as it parachuted 
down near Hawaii on Sept. 14. Launched 
two days earlier from Vandenberg 
4.F.B.. it had orbited the Earth 33 times 


XXXI was successfully placed 


Discovere 
t 


i similar polar orbit on Sept. 17 

VOSTOK MOD. According = to 
Pravda, the Soviet spacecraft Vostok II 
had a modified air regenerating unit 
differing trom that of Vostok I “as 
egards its arrangement. chemicals and 
design 


( More news on page 4/1) 
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and ASTRONAUTICS 


Air Transport 


U.S. Objectives in the Next Decade 


WEEPING recommendations are made in the report to There will be a requirement for a new all-cargo turbine 
President Kennedy of the task force which he set up last transport with a 30,000-lb. payload tor the short medium-hau 
March to study national aviation goals. The study, aptly named = market 


Project Horizon, has been made under the chairmanship of Airports and Air Terminals 


Mr. Fred M. Glass; the eight-man task force has studied the Plans should be made for a minimum of five major new 


” whole of the aviation field, excluding only those matters relating airports and 150 suitable for general aviation A complex ot 
a to combat operating forces. Its task was to define national uirstrips is required to provide “ national air accessibilit 
iviation goals from now until 1970. which would provide a All airports with a substantial volume of traffic, and whicl 
; basis for practical long-range planning are properly located, should have 11s, runway lighting and a 
if The 87,000-word report has been accepted by the President traflic control : 
; who has now instructed the Federal Aviation Administrato International 
M Najeeb I Halaby. to — tre ead developing ceageeiy Continued U.S pre-eminence in international air transport 
nendations for vee he ac — which can be taken by this unquestionably in the national interest, says the report Th 
, ndeniaasti HOR 10 ACHIEVE SECA & RaliORal aviation programme decline of U.S. flag carrier participation in the World air tray 
- The 24 goals listed in the report (see below) represent a market requires concentrated attention 


working blueprint for the Administration, the aircraft manu 
facturers, the airlines, Government agencies and general 


Aviation policies, as they affect the U.S. flag carriers, must 
be given greater recognition at the highest levels of Governmer 


iviation. In addition, the report contains a discussion of the 


5 various areas of aviation considered, with a number of specific a rp ge a —~ Rha agge ngpecenunry bees yponag wraps Nec 

: ecommendations under each heading, and a detailed presen missioned by the President. is considered to be mandator 

tation of the material on which the recommendations are based Among the immediate actions which are necessary and 
: . possible without legislation, the following points are mentioned 


The more important recommendations are summarized here: 
we hope to return next week to a consideration of some of 
the projections made in the report 
Air Vehicles 

Ihe U.S.A. must, says the report, maintain its position as the 


correcting route inequalities where foreign carriers enjoy n 

favourable routes than U.S. flag airlines: remedving instance 
in which foreign carriers compete with U.S. carriers at fare 
ower than those permitted by the C.A.B.. providing aggressiv<¢ 


World's leading developer and builder of all major categories SUPPOFt by the U.S. Government for U.S. airlines, equal to th 
> . a : age support supplied by foreign countries to obtain and pro 
of aircral This will equire an iccelerated effort across the transport rights for their own airlines: examining and cx ect 
broad spectrum of aviation In some cases the Federal unreasonable restrictions imposed by some foreign governme 
P Government will have to participate financially to an extent on US. airlines 
neve before experienced; in other cases, privately financed : 
endeavour is called fo Exports 
In the subsonic transport field. efforts should be made to Aviation exports are significant in relation to America 


improve economy eliability and performance It will be balance of payments position Diplomatic and technic 


: technically feasible to produce safe. efficient and economical missions abroad, says the report, must help to support thi 
subsomic transports of two new types in addition to those sales efforts of U.S. manufacturers and U.S. airlines Fore 
ilready under development. These are: a twin-turbofan. 60/90 governments should be encouraged to re-examine oper 
seul transport with a design range of 1.200 st. miles cruising  idden trade restrictions which restrict U.S. aviation sales 
t 450 m.p.h ind a four-turbofan, 250-seat tr insport with a abroad 
design range of 850 st. miles cruising at 450 m.p.h Airline Finances 

The U.S.A. should begin immediately an intensive applied Consolidated cash requirements tor the 13 major U.S. airlines 
esearch programme to establish the preferred design parameters for the period 1961-65 are estimated to total some $2,543 mi 
for 4 Mach 3 transport A detailed operating requirement (including $1,900m. for equipment purchases). Depreciat 

hould then be drawn up for a design competition, with a amortization, available credits and sale of surplus aircraft a 

: prime contractor selected by early or mid-1964 for design expected to realize $2,332 million, leaving a balance of $211 
development, test and production million required: of this, $109 million is needed by the sin 

: 

U.S. National Aviation Goals—1961-1970 
Establish a comprehensive and viable programme for the devek pmen expand and to compete profitably and eq ibly t nternational mark 
rat Le r = a ae SaKand GU ee Oe a9 he Recognize and explo the manitold niriby which avia 
wa r nd trad ‘ mak t foreign policy objectives, par arly oir J wut he 


Develop an economically efficice Mua ranspo urcra 


and internati 


the appropr Hilization of service on domestic 


Explore and explo fully th j prvi 


nt f ver es with ve mal an w short t fl r ! Wink Nara ris 
i Ma sin a financial sound, technologically alert. privately wned ertical and ike and land wcte 
Wiation manulacturing industry 6 Ensure maximum joint use by both military and ‘ av 
. : Government-financed aviation facilities and installa 1s 
\tta ind = mainta in ¢ nomically healthy mpetitive private 


ar iffier system ipable { meeting the growing national needs Reduce the trequency and consequences of avia n 


while being ystemat attentior principa auses and ctv j 


I Joyny in nicrnationa au 


bad-weather delays and dangers by rdinated 


lite and leisure me f those wt Se f research and implementation directed 1 mproved methods 
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smaller trunklines which tn 1960 had a net loss of approximately) 
89 million Earnings are the key to the atrlines” financial 
stability. Over the past four years, the rate of return of this 
13-airline group was 5.3 If the 1960 pattern of earnings 
prevails throughout the decade, the industry will be in serious 
trouble 

Ihe C.A.B. can help the airlines to return to profitable 


operations by giving prompt and sympathetic 


v consider mon 
oO merger proposals, refusing to certificate new inter-carner 
ompelition inless clearly ustified ind g ng sympathetic 


onsideration to tariffs designed to stimulate and promote new 


sources of traffic 

Local airlines. which now have to buy new equipment 
should be urged to obtain additional equity funds as soon as 
possible \ similar comment is made of the helicopter 
Operators 
Regulatory 

There is need for a basic orientation of the present regula 
ry approach. Controls should be eliminated to the maximun 
extent consistent with the public. interest so that business 
mentives and competition may play it more influential role in 
he regulation of rates and services The C.A.B. should permit 


Mergers 


vide latitude to the carriers in pricing their services 


which result in strengthening marginal carriers, eliminating 
rconomic COmpetitior ind providing New ind or improved 
service to the public. should be encouraged 


Expanding Market 


SR eer ste en 
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An airbus. suitably designed to operate at lower costs and as 
a replacement for existing capacity, could produce a greater 
reduction in fares, particularly in a short/medium-haul market, 
than existing equipment utilized in high-density layouts, and 
would cause less diversion from existing higher-fare business 

The long-range prospects for air freight remain promising 
The markets to be sought are medium and long hauls where 
scarcity. perishability, unpredictability of demand, or high 
ilue require quick response and speed of shipment. Govern- 
ment support of air cargo aircraft development is called for 
together with expanded use of air cargo services for mail and 


military cargo, and guaranteed loan legislauon 
In dealing with tariff filings. the C.A.B. might concern itself 
less with legal niceties and focus more on the creative effects 


of a proposed tariff in terms of penetrating and developing 


new markets 
Fconomics of A.T.C. 
Costs of the air traffic syste should not be wholly charged 


to the users. but a more equitable method of assessing costs 


against actual users should be sought. Consideration should be 
given to repealing the 10 transportation tax on common 
carrier passenger travel 


Research and Development 

More centralized co-ordination of civil aviation research and 
development is recommended by the report, which suggests the 
formation within NASA of a senior technical group charged 
with provid direction, guidance and 
co-ordination to the entire aviation community in aeronautical 


oroad le idership 


Ihe non-business or pleasure market provides the greatest 
opportunity for broadening the base of air transportatior 
° ° 
OPtional Reading—I12 
Nod n th nn with the op ispects of 
| c cial fivine. | { \ f with fiv na themes 
d: a he co 0 d ) a is t v 
’ d \ p thon j y l ic¢ nmurt 
c s. Ll expect t trequen t ese n hemes as 
{i whe ccas ffers. but i ’ ttle pass : 
mtr * are needed t cessarily of epic dimensions, but 
vertheles f some p ince I propose to clear them off 
’ Iwo il i tin inc 4 th S WeckK Ping ehs f 1] ners ft 
R logical reports from high-flying aircraft e.. the 
t ssion of the MET section of the AIREP 
Now this. as i tters. | would 1 f the position of 
ent ither tha torment of the airlines. but the fact 
f the tt s that this is 1 Case « ICAO rulatior 
nf I ft date n na hardl d I the modified 
proposals for the air g i SMISSIt f MET formation 
ind yet we hear of some lines instructing their jet crews not 
' unsmit this dat In some cases the crews are asked 
ind it it the end of the flight but in others no specific 
struction appears to be given and quite often the MET man 
eceives nothing 


Until recently there was a general ICAO requirement for the 


egular transmission of meteorological information (temperature 
wind. D-value, etc.) from all aircraft engaged on long-haul 
outes he exact ingements being determined regionally 
However, with the greater volume of traffic, the greater con 
gestion on the air ground communication channels and the 
greater pressure of work in the cockpit. an understandable move 
loped to suspend or to reduce this quirement In 
e case of aircraft flying below 25.000 ft. (.e.. the non-jet) there 
was indeed a good ¢ this in many regions of the World 
d this was recognized early this ye by the Council of ICAO 
vher poroved a new requirement exempting such aircraft 
from tn dut Say few specified tes as determined 
i Regional meetings 
At no time. howevs Nas the exempt tended to 
cral There we 5 | od ns f this 
pl t h ra v} MET format 
if und C st deficient nply because 
A t s have th chnical equip tt ke high-leve 
We t Also th 1 MET ) ) ’ notice 
iti t wh lealing with th p ymetin 
if ju 1 fa n th highe Ititude 
1 t th I st) | I ne yf q 
task -. \ he bal to th xtre levels 
S t th wh { f th t 
) v that tems winds 
crit t I fet erator It th mb f 
ft of yy ) rid tk 
t that th perfluit f t had bee 
the ¢ { ) w 7 uM 


10n Over the North Atlantic the supply of 
upper-level in-flight MET reports ts fairly good: over Burma it 


iS poo The reasons for these variations are not always clear 
but perhap ne is that over the North Atlantic one crew 
nembe assigned mainly to navigational duties and he there 
fore has time t ecord and send the weather information 


This time factor is, of course, of very great importance in the 
jet and. if crew complements are small, there may be just not 
enough hands to perfo this function. Crew complements 
tend to be small on the Middle and Far East runs and hence, 
perhaps, a reason for the falling-off there of in-flight MET 
ports Anothe eason | the differences may well be that. 
lan believe that their data 1s put 
igent use: they see this at their own pre-flight 
briefings. Over many parts of the Middle and Far East, how 
ever. this is manifestly not the case and the feeling develops 
that it is not worth while to load the ether up with stuff which 


is either ignored ind. or for which the facilities for 
ground-to-ground do not exist 
All the same, it ong for the airlines not to give of 


ct. It would be difficult to measure 
n economic terms, the loss to the industry arising from an 
inadequatel supplied MET T-forecasting service, but clearly 
ndirect operatienal penalties are incurred whenever, for Jack 
of basic data. the expression “confidence low” appears on 
ect results of this will often be extra fuel 


uplift. more diversions or cancellations—some of them really 
unnecessary if the weather could have been forecast with a 
Detter de €  certaint 


The above are immediate reasons for maintaining the flow: 
however, there are two further reasons which will come into 
name numerical forecasting ” and super- 
not suppose that, at the present time, many 
MET men visualize the entire prediction of atmospheric move 


ments nd metamorphoses by means of computers: but 
certainly the computer will enter more and more into the field 
of forecasting and. to feed the beast. an abundant supply of 

w fodder will be required. Similarly, the supersonic air- 


ift, if it is to be operated economically at all, will depend 
yn very accurate MET data (especially in relation to wind and 


temperatu Irom te uppe levels This data cannot be 

idequat ipplied from the ground and it is unrealistic to 

exp n LOVE en ire going to provide an observation 
twork dens iter than that provided now 


t eports idd greatly to the 
basic data: in at least two important respects they can supply 
the fitting of Doppler, now fairly 
general on the jet. excellent spot or mean winds can be derived: 
ind. with the eat knowledge of compressibility and othe: 
sou 5 ol ( DOrT emperature readings have become 


id. if th ons f the ing-off are workload and com 
munications, then thes e the areas to which operators and 
- \ » I iad ad ect It mtic Nn ( ( j 


So Ik iS re Tu AIREP at least in the upper levels 
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CITY OF DARWIN.—A pleasing study of a Qantas Boeing 
707-138B, one of the four new turbofan-powered transports 
of this type now being delivered to the Australian operator. 


The Tangled Skein at Heathrow 


RITISH and foreign airlines using Heathrow were due this 
week to discuss the proposed new  passenger-handling 
arrangements with the Ministry of Aviation. The Ministry has 
proposed, as a means of reducing congestion in the central area 
building, the institution of a three-way division of incoming 
flights between the Heathrow passenger terminals 
B.O.AC. (see last week's issue, p. 350) is, with its partner 
ind associate airlines, to move into the new long-haul terminal 
on Nov. 13. But only departing passengers will be handled 
there; arriving passengers will pass through the international 
section of the short-haul terminal (No. 1 Passenger Building) 
The Corporation has been warned that some of its flights may 
need to be handled at the old north side terminal during peak 
periods This situation has been accepted by B.O.A.C. on the 
condition that other airlines suffer an equivalent inconvenience 
Present users of the central area passenger building are afraid 
that their flights may be switched to the north terminal at short 
notice, that their turn rounds will consequently be delayed and 
that there will be a disruption of their passenger-handling 
arrangements 


Constellation Question 


ECAUSE sections of the tail assembly of the T.W.A 
Constellation, which crashed at Chicago on Sept, 1, were 

tound nearly 300 yards from the main impact area, the F.A.A 
has asked T.W.A. and several supplemental carriers to inspect 
their L-049s for signs of metal fatigue in the tail area 

This inspection is “ purely precautionary ” and the overall 
investigation of the accident is still at an early stage Ihe 
main debris was concentrated in a relatively small area 
Suggesting a steep final dive angle--and one of the larger 
portions of the separate tail-assembly wreckage consisted of the 
starboard fin, rudder and trim tabs : 

The Constellation (see our issue of Sept. 7. p. 29 


) crashed 


tiree minutes after take-olf from Chicago's Midway Airport 
Reports that an amateu idio Operator had heard the pilot 
speaking to the towe ibout an electrical fire have been 
ejected; tape recordings from the tower show that the last 


message from the aircraft was a simple acknowledgment of 
clearance 
Runway Distance-to-zo Marker 
tunway Distance-to-go Markers 
ARIOUS methods have been suggested and tried fo 
go information to the pilot on 


providing runway distance-to 
take-off and landing The usual method has consisted of boards 
it the side of the runway, but these have proved themselves 
to be difficult to use in poor visibilitv—-when distance inforn 


tion was most needed 
The Minist 4 Aviation has been making trials of a svstem 


ve u DPers pain ed on the runway in such a sh p nd 
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size that they can be fairly easily read when seen ahead 


control cabin height and are toreshortened Ihe results 
f the trials have justified the application of the systen 
1utumn, to important U.K. runways which are critic 
landings 

Acco ding to Information C ire ilar No 7h these hwures \ 
be approximately 100 ft, by 5 ft. in overall dimensions. with 
t black surround when on concrete. and will be some 
to the left of the runway centreline in each direction concerned 
Ihe single figures will indicate the number of thousands of fee 
to go to the far end of the runway The first figure wil 
be closer than 2,000 ft. from the landing threshold; the 
the figure “2.° will be 2.000 ft. from the upwind end of the 
unwa\ 


The Rabat Accident 


HE Air France Caravelle (F-BJTB) which crashed eal 
Rabat on the evening of Sept. 12 was flying on the Par 
Casablanca service and was making an approach to Sale 

Airport. Rabat. or was holding temporarily at low level 

According to reports. the local visibility was poor but 
variable. with banks of fog. and the Caravelle crashed, unde 
carriage down, about seven miles south-west of the airport 
ploughing about 300 yd. along a hillside betore falling int 
a ravine and burning 

The normal approach tor Sale Airport involves fiving 
a heading of 197 before turning and homing on the Nps « 
a heading of OO8 The airport elevation is 27¢ 
the ground rises in the S.-S.W. sector 

Among the 71 passengers and six crew, all of whom 
their lives. was the Australian Ambassador to the United Arab 
Republic, Mr. J. P. Quinn, and the commercial counsellor 
the French Embassy in Morocco, M. Pierre Laurent 

The accident brought to 238 the number of people killed 
major air crashes during a period of 12 days. The 1961 safety 
record was tairly good during the first six months, but later 
accidents have brought the total of passenger deaths to 66 
in 18 crashes involving aircraft on scheduled services betwee 
Jan. | and Sept. 13. 1961 The figures for the comparable 
period of 1960 were 567 passenger deaths in 26 accidents: the 
total for the whole of the year was. according to ICAQ. &57 
passenger deaths. 


» ft isl. and 


Flying to Madeira 

NDER the terms of its agreement with the Portuguese 

operator T.A.P., B.E.A. is to operate Comet 4Bs to Por 
Santo, in the Madeiras,. from Dec. 6 (see our issue for Aug. 31) 
Thev will carry T.A.P. insignia and will be on charter to T.A.P 
which will provide cabin crews for the Lisbon-Porto Santo 
sector of the service Three of the six London-Lisbon Comet 
services a week at present are also flown on behalf of T.A.P 

The strip at Porto Santo has been in operation since the 
end of last year and is at present served only by T.A.P.. using 
its own Super Constellations or  piston-engined = aircra 
chartered from other operators 

A correspondent who recently flew to Porto Santo with 
T.A.P. has provided the following account of the service 
including the first eye-witness description of both the airstrip 
there and that under construction on the “mainland” near 
Funchal 

“We flew out of London in T.A.P. L-1049G CS-TL¢ 
05.20 on Aug. 30, reaching Lisbon (Portela) some four hours 
later After a wait of a litthe under three hours we were 
again in DC-6B F-BGSN, a U.A.T. machine leased to, and 1 
the livery of, T.A.P. The aircraft was less than half full. but 
in contrast, on our return the following week the flight was 
actually overbooked 

The trip to Porto Santo took roughly 2! hours and 
finally let down through some low broken cloud to make 
landing on runway O01 Porto Santo has a single runway 
01/19) of approx. 6.600 ft. and is located on a narrow nech 
of land on a plateau above the little port from whic! 


island takes its name. Approaches to the runway from 
directions are unobstructed, but there is considerable gt 
ground to east and west which constitutes a major 


There is no runway lighting at present. but runway 
markers are provided 


\ pleasant little restaurant and bar are available ind 
T.A.P. operate a coach for the transfer of passengers 
little quay, thence to the ferry connection with Funcha I 
ferry connection is the only real drawback. as_ this a 
converted tug with a flat bottom, and definitely not ded 


for ocean-going. The journey from Porto Santo to Funct 
es at least four hours, and on the return the wind 


(Continued on page 395) 
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contribution to the 


small gas-turbine field 


Specialists in the development and production of low-pressure-air 
starters and airborne auxiliary power plants Blackburn keep 


pace with modern aircraft design trends. 


To meet the aircraft designers’ requirements, for superior 


performance with reductions in weight and overall dimensions, 
Blackburn introauce 
LICENSEES FOR TURBOMECA ENGINES 


their latest development 
the CUMULUS 


Air 
Rating Delivery 
(ib./sec.) 


Pressure 
(p.s.i.a.) 


Max. 


Weight Length dina 


19°5 2:38 565 


BLACKBURN ENGINES LIMITED 


43 BERKELEY SQUARE, LONDON W.1 
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This new addition to the strength of the Royal Navy is the turbine powered Westland Wessex 


é 
Ase 


helicopter which is now entering squadron service with the Fleet. 


Capable of carrying both detection equipment and offensive armament this aircraft is one of the 
few helicopters able to handle both the search and strike phases of anti-submarine defence, and 
modern automatic equipment enables the machine to operate by day or night in all weathers 
from either ship or shore bases. 

As a transport machine it will carry 16 fully armed troops and be capable of placing a striking force 
direct from a carrier to the centre of operations in a minimum of time. 

This helicopter type has completed an intensive flying programme under all conditions prior to 


going into Squadron Service. 
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Air Transport... . 


(¢ nti fr , J4 
t Sea Sullicic ly roug to crease the clapsed me » Hive 
hou 
I had 1OOr t the strip id I use the word advisedly) 
ch js being constructed on the land of Madeira itself, 
Santa Cruz ibout 10 miles by road fron Funchal The 
mstructior | Ss strip ts earliest stages and only a 
e clear nd levelling is taken plac Ihe building of 
strip ecessitate the diversion of road (where, I 
ont know!) d the nol f sc propert When 
n npleted gle runWay De rougniy pa illel o tl 
oastline, lying approximately E.-W. At a rough guess, how 
er. | should imagine that a run of no more than 1,200 yd 
ill be available. suitable only for DC-3-type operations 
Probably feeder link could be operated between Santa Cruz 
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Iranian Merger 


cluded between Iranian Airways 


vices, and will come inte effect 


been Col 


MERGER has 


(Iranair) and Persian Air Set 

on Nov. 2. This move—forecast in our issue for Jly. 22, 1960 

has been under discussion for some time; the two companies 
have always operated in close collaboration. The merged 
company operate as United Iranian Airlines (UIA) 

Persian Air Services began operations in the mid-’fifties 
flving freight services between Tehran and Europe. In 1960 
1 DC-7C was obtained from Sabena, which has assisted P.A.S. 
echnically, and a passenger service was inaugurated, linking 
London, Brussels, Geneva and Paris with Tehran More 
recently, a Boeing 707 has been chartered from Sabena for 
some ol these Servicers 


ymestic and regional operator, with 
Viscounts, two DC-4s and a dozen DC-3s. A 


Operated 


ationalizing the 
Dr. S. 


features 
Warsau 


HE Carriage by Air Ac 1961. is now oF e statute book 
t An Order 1 Counc which will probably be published 
rt] | lat vhen it come into force 
t ill be repealed 
the Unification 
riage by Air, 
mended version 
rf dy. in the 
in 1955, and it 
eeded further years of preparatory work he countries 
oncerned » pu e Protocol of the Hag ( onference into 
Htect 
The new ct nd 1 amended Warsaw Convention set out 
r the chedule to the Act re presen natu! ally a h ghly 
specialized piece of legislatio But part from. juridical 
etails, its prince pal features co itute a matte ot considerable 
erest for on-legal readers conversa Witt the practic il 
spects of air transport 
The aim of the Convention—the original as yell as th 
nended = one troduction 1 ill participating 
ountries of t il provis ys de £ the mat vith 
1 following cts the docur ts ot carriage the 
principles of of the carrier: and the limitation of 
he lability the wo last points being, of course closely 
nterconnected 
In respect of the carriage documents of all three categories 
imely the passenger tickets, the baggage ¢ vecks (formerly 
illed the luggage tickets) and the air waybills formerly called 
he consignment notes) the amended Convention has sub 
stantially simplified the requirements as to what these documents 


to be welcomed 


of work 


ire Cel 
great 


modifications 


] r 
hould contal 


These 


by the air operators as they save a amount 


the principle 


But the amended Convention has maintained 
that the carrier will not be entitled to claim limited liability 
if he has accepted a passenger, or luggage, or cargo, without 
ssuing the relevant carriage document, or if he has issued a 
Carriage do« iment which does not contain certain provisions 
So far as the latter case is concerned, however, the carrier 
would now lose the right to claim the limitation of his 
liability only if he has failed to insert into the carriage 
document a notice to the effect that the Warsaw Convention 


may be applicable if the journey involves ultimate destination 


country other than the country of departure 


or stop in a 
Formerly. certain other irregularities of the carriage documents 
ilso caused the loss of the right of limitation of the liability 

this is an eminently practical innovation, the aim 


No doubt 


‘ 


f which is to avoid attaching very grave financial consequences 
to what mav be only a minor negligence in completing the 


documents 


carriage 
The principles of the carrier's liability established in the 
original Warsaw Convention, have been maintained in the 
version with minor modifications, but one significant 

as been made \ provision has been deleted which 

the carrier's liability if the damage to the cargo or 

ugeage was caused exclusively by the negligence in pilotage 
in the handling of the aircraft, or in navigation This change 


is in keeping with the higher performance standards expected 


nowadays from the air carriers 


farrier s Liabilities 


J. Konorskti explains some of the principal 


and practical implications of the amended 
Convention. 


The ger | rule that the carrier is not liable if he proves that 
ill necessa easures W taken, or that it was impossible to 
take such measures in order to avoid the damage, has not been 
altered, neithe as the rule that if an injury suffered by a 
passenger was caused or contributed to by his own negligence 
the cou exonerate the carrier partly or wholly 

Dealing w the limits of the carrier's liability, the amended 
Convent nas ised the maximum amount of damages, in 
case of the death or an injury sustained by a passenger, from 
125,000 gold frances | it £2,950 at the present rate) to double 
that sum 250.000 gold francs (about £5,900). The maximum 
amount of damages | espect of the luggage and of cargo 
remains unchanged—viz. 250 gold francs (£5 18s.) per kilogram 

ind so does that pertaining to the objects of which the 


takes charge himself-—5,000 gold francs (about £118) 


passenger 
been added to solve the 


per passenger! New provisions have 
thorny problem of the lability in case of a loss or damage of 
part of the luggage or cargo, but the consideration of that 


itside the scope of this article 

s been added regarding the conversion 
but it has been incorporated in 

onvention. It applies, therefore, 

ly to such territories to which 

in Council. From now on 


ind { 
tended by Orde! 


the Ministe f Aviation will from time to time specify the 
sums in sterling by order made by statutory instrument 

These are just a few of the most important practical features 
of the amended Convention. No claim is made that a full 
iccount has been given but a few words should be added 
ibout an important issue on which the Warsaw Convention, 
even in itS new Versio! S Sli t 

This is the tion of the air charter. In the late 1920s, 


was taking shape, air charter 


when the origi Convention 
practically did not exist. It has assumed vital importance, 
particularly in the post-War years. The application of the 


chartered aircraft poses a difficult 
so to speak, to be a split in the 


Warsaw Conve 


dilemma. since there 


person of 
It is the charterer who is the party to the contract of carriage, 
t who normally issues the carriage 


who determine he fare 
documents and who has the commercial and operational control 
| 


ntion to 


appears 


= 


of the aircraft But the technical control of the aircraft 
remains with the operator—-in most cases an airline. The 
personnel of the airline cannot be regarded as the servants of 


the charterer, since the airline is not a servant either. 

Legal opinion tends to regard the charterer as the carrier in 
the sense of the Warsaw Convention, but this frequently leads 
tor doubtful consequences—for instance, substituting the 
liability for damages of a sometimes impecunious travel agent 
instead of that of an an The Hague Conference of 1955 
was very much aware of the significance of the problem of the 
application of the Warsaw Convention to air charter, but it 
came to that “the matter is of too great com- 
plexity to the insertion of provisions relating thereto 
into the Protocol to amend the Warsaw Convention,” and 
recommended ICAO to study the subject further 
Not long the Legal Committee of ICAO adopted a 
ift new convention which should prove to be a satisfac- 

e problem. It appears to be a major 
of the air law 


irt 


ather 


lir 
ine 


the conclusion 


sO 
ofa 
solution of this intricat 
in this branch 


dr 
tory 
ichievement 
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The Fighting Services 


\ir Rank Promotion 


IR MARSHAL SIR HUGH CONSTANTINE, K.B_E., C.B., 
D.S.0., has been promoted to the rank of Air Chief 
Marshal. A.O.C.-in-C. Flying Training Command since March, 
1959, he is to become Commandant of the Imperial Defence 
College on Sept. 25 
He was commissioned from Cranwell in 1927 and throughout 
the War he served in Bomber Command; he took part in the 
first thousand-bomber raid. By 1945 he was commanding No. 5 
(Bomber) Group. He then became Chief Intelligence Officer 
at H.Q., British Air Forces of Occupation, Germany, and in 
1946 took the Imperial Defence College Course 
From 1948 until his appointment to SHAPE as Deputy 
Chief of Staff (Plans and Policy) in 1956 he held the positions 
of Deputy Director of Organisation (Forecasting and Planning) 
it the Air Ministry, $.A.S.0., No. 20S Group in the Canal Zone, 
ind A.O.C. No. 25 Group, Flying Training Command. 


“Ark Royal ~ Recommissions 
FTER a six-month routine refit, H.M.S. “Ark Royal.” 


largest of the Royal Navy’s seven aircraft carriers (displace 

ment 43,340 tons), recommissioned at Devonport on Sept. 12 
Following a period of post-refit trials she will sail for the 
Mediterranean station with four squadrons embarked 

These are No. 800 Squadron equipped with Scimitars (Lieut 
Cdr. A. Mancais); No. 890 Sqn., Sea Vixens (Lieut. Cdr. A 
Monsell); No. 849 Sqn... Gannet AEW.3s (Lieut. Cdr. A 
Bishop); and No. 815 Sqn. (Lieut. Cdr. A. L. L. Skinner). the 
first squadron to be equipped with the Wessex HAS.1 This 
last Squadron was commissioned at R.N.A.S, Culdrose in July 
where it has been working up to operational status 

In command of © Ark Royal “—now equipped with modified 
Steam catapults, the most powerful fitted to an R.N. carrier 
is Captain D. C. E. F. Gibson, R.N. His association with the 
carrier goes back to the previous ship to bear this name when 
he was a Fleet Air Arm pilot during World War Il. He has more 
than 3,000 flying hours to his credit 

Once fully operational in the Mediterranean. “ Ark Royal 
will have on board some 2,300 officers and men 


R.A.F. \ppointments 


HE following are among recent Royal Air Force 
appointments 
Air Ministry: Wy. Cdr. G. F. Morley-Mower. D.F.C.. A.F« 
and Sqn. Ldr. D. Gray, A.F.C.. with the acting rank of We. Cd: 
to the Department of the Chief of the Air Staff: Wg. Cdr. P. H 
Reason, with the acting rank of Gp. Capt.. and Wg. Cdr. F. H. A 
Campbell, M.BLE to the Department of the Air Member fo 
Personne! 
Bomber Command: We. Cdr. H. K. Rees, to No. 148 Squadron 
R.A.F. Marham, to command 
Fighter Command: We. Cdr. J. Renmic, to Headquarters for 
staff duties 
Coastal Command: We. Cdr. R. B. Roache. D.F.C., to No. 201 
Squadron, R.A.F. St. Mawgan, to command 
Flying Training Command: We. Cdr. B. G. Lock, A.F< 
o. 3 F.T.S., R.A.F. Leeming, as Chief Instruc 
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Technical Training Command: Gp. Capt. C. H. Wiggins. OBE 
to R.A.F. Records Office as Officer in charge of the Mant 
Division; Wg. Cdr. R. M. Martin, as Personal Staff Officer 
Inspector-General of the R.A.F 

R.A.F. Germany: Wg. Cdr. G. E. S. Bumstead, to Headquarters 
is Senior Ground Defence Staff Officer; Wg. Cdr. W. Smith, O.B.E 
to Headquarters for staff duties 

Air Forces Middle East (Aden): Sqn. Ldr. J. D. Edwards 
Headquarters for staff signals duties, with the acting rank 
Weg. (dr 

Far East Air Force: Wz. Cdr. A. S. Mann, D.F€ to R.A. 
Kai Tak, to command 


* Checkmate ~ Participants 
OMBER, Fighter and Coastal Commands of the R.A.F.. with 
logistic support from Transport Command, took part 

Exercise “Checkmate” held from Sept. 12-14 as one of 
series Of routine training exercises designed to perfect the 
defensive capabilities of NATO's land, sea and air forces 

During the three-day period three elements from Bombe 
Command—the strategic bomber force, the SACEUR-assigned 
Vahant squadrons and the reconnaissance force —flew sorties 
over Western Europe to provide practice for the air defences 
Fighter Command deployed the Javelin FAW.9s of No. 29 
Squadron from their base at I euchars to Oerland, Norway, and 
the Hunter F.6s of No. 19 Squadron, normally based at 
Leconfield, took up temporary residence at Skydstrup 
Denmark. Home-based squadrons made simulated attacks it 
North West Europe. 

Shackletons from No. 203 Squadron, Ballykelly, operated 
from Andoya, Norway. 


More Service News 


North American Visit—Two Shackietons of No. 201 Squadror 


Coastal Command, based at R.A.F. St. Mawgan left for Canada 
ind the U.S.A. on Sept. 11. for a liaison and training visit. Lead 
: the detachment was Air Vice-Marshal L. W. C. Bower, A.O¢ 


No. 19 Group. The aircraft were to spend a week at R.C.AI 
Comox, Vancouver Island, taking part in maritime air exercises 
On the return journey the A.O.C. will call at the U.S. Naval Ai 
Station at Norfolk. Virginia, in order to visit Admiral R. | 
Dennison, NATO Supreme Commander, Atlantic 


Trophy Winner.—Fit. Sgt. P. Maloney. who with S Set. Instructor 
Evans of the Parachute Regiment, reduced the trans-United 
States walking record from 79 to 66 days in 1960. has been awarded 
the R.A.F. Escaping Society Trophy This is presenied annually 
for the best individual feat of combat survival by a member of the 
R.A.F. during operations or training. In its recommendation, the 
Committee described the walk as *‘a remarkable feat of endurance 
against variable climatic conditions, physical hardships and fatigue.’ 
Although not a walk for survival,” it added. “* Fit. Sgt. Maloney’s 
example must rank high in comparison with previous outstanding 
achievements against adversity—-when survival was of paramount 
mpo ince 
M.R.E.S. Officers’ Reunion.—This years M.RES__ officers 
re on will be held in London on Saturday, Oct. 28 For full 
particulars write, enclosing a stamped addressed envelop Lo 
Sgn. Ldr. P. E. Laughton-Bramley, M.B.E., Haldon, Nightungak 
Avenuc, West Horsley, Surrey 


No. 55 Squadron Reunion.—Fighth annual reunion of N S5 
Squadron is to be held at The Peacock, 14 Maiden Lane. ¢ t 
Garden, London, W.C.2, on Saturday, Oct. 21 from 18.30 hrs 
onwards Tickets. price 7s. 6d.. and further details are availabl 

om Mr. Ivor Calverley, 38 Pondfield Crescent, St. Albans, Herts 


ANNIVERSARY EXHIBITS — 
The scene at Richmond Ter- 
race, Whitehall, last week 
showing part of the outside 
exhibition staged by the Air 
Ministry to commemorate the 
21st anniversary of the Battle 
of Britain. In this picture are 
seen one of the two Spitfires 
on display, a Hurricane, javelin 
and Hunter. On the left is a 
Bloodhound SAM 
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Wilbur Wright Memorial Lecture 


Research for 
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Space Khieht 


For the first time a Wilbur Wright Memorial Lecture 


has dealt with space technology. 


Here. some of the 


main points made by the distinguished speaker—Dr. 
ABE SILVERSTEIN. of \ASA—have been summarized. 


RINCIPAL event in the Royal Aeronautical Society's lecture 


season. the Wilbur Wright Memorial Lecture, ts customarily 
taken as an Oppertunity for presenting results of origina 
esearch carried out in the aeronautical science The 49th 
such address given by Dr 

Abe Silverst Director of 


Space Flight Programs at 
NASA during the 8&th 
Anglo-America \eronau 
ical Conference in London 
on Sept 12. deviated from 
this tradition to the extent 
that it dealt with aerospace 


problems 


Under the title ot 
* Researches in Space 
Flight Technology Dr 
Silverstein covered a broad 
canvas—-trom propulsion 


to aerodynamics and struc 
tures mostly drawing 
upon experience gained by 
NASA. His intention, he 
said, was to arouse interest 
in the problems involved 
ind perhaps invoke the 
participation of others in 
helping to solve them.” 
In view of the compre- 
hensive nature of this 
paper, it 1s impossible here 
to do more than touch on 


a few of the stimulating 


Dr. Abe Silverstein 


topics discussed which 
began with a survey of research tn the field of space flight 


propulsion 


The burden of providing incre flight capability 
the future, as it has in aire ment. falls most 
ivily on the shoulders of th for the develop 
it of the propulsion and associate vehicle systems 
speaker said The higher the total velocity to be imparted 
» the spacecratt, the greater is the premium on high propulsive 

rtormance 
In the lun inding and return mission in which a total 
city of about 56.000 ft./sec. 1s required.” he went on, “a 
ulti-stage. all-solid-fuelled rocket vehicle may require as much 
t 
4 
Fig. 1 Material 
or strength-to-de t 
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as 40 million Ib. thrust in the first-stage rocket, and the launch 
vehicles may weigh 25 million Ib. In contrast, a three-stage 
1unch vehicle with liquid propellent first and second stages, 
ind a nuclear heat exchange rocket as a third stage, can 
iccomplish t ime mission with about 0.1 of this launch 


thrust and weight 
Many analytical investigations have shown the large gains 
performance f{ ble from the use of liquid hydrogen either 
in combination with liquid oxygen or fluorine in a chemical 
rocket or used as the propulsion fluid in the nuclear powered 
rocket 

To make available this high performance with liquid 
idvanced missions, NASA has initiated develop- 


In pe mn possib 


hydrogen fi 


ment of a 15,000-lb.-thrust rocket engine. a 200,000-lb.-thrust 
engine. and in a co-operative effort with the United States 
Atomic Energy Commission. a heat transfer nuclear rocket 


engine 

The use of liquid hydrogen as a fuel. with its temperature 
of 425° F. below zero. a density only 1/15 that of water and 
a coefficient of expansion 10 times that of most liquids, intro- 
duces a host of challenging research problems associated with 
its tankage. insulation and storage in space, pumping, and the 
location of the liquid and vapour in the tank during the weight- 
less period of flight 
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Materials for tanks storing liquid hydrogen must have a 
ratio and be insensitive to stress con- 
centrations due to minute notching or cracking of the material. 
In initial developments, stainless steel has been used to provide 
these properties. Unpublished results of research at the NASA 
Lewis Research Center are shown in accompanying diagrams 
for a es of metallic tank materials and for a plastic resin 
tank material with glass fibre filaments incorporated for 
reinforcement 

All of the tank materials showed improved tensile yield 
strength-to-density ratios at low temperatures for the unnotched 
conditions (Fig. 1) but only the plastic tank showed improved 
characteristics at low temperatures in the notched condition 
Despite its good low-temperature tensile properties, the prac- 
tical problems of fabricating the plastic-glass reinforced tanks 
in the large sizes required for the low-density hydrogen, the 
problem of tank wall permeability, and the relatively low com- 
pressive strength of the material, may prevent its use. 

The problem of storing the high-impulse cryogenic liquid in 


high strength 
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SOLAR THERMAL RADIATION 


-~ SHADOW 
SHIELDS 


EMITTED 
RADIATION 


Fig. 3. Radiation to and from shadow shields 


space or close to the Moon or planets for long periods of time 
without undue propellent evaporation losses. and without severe 
weight penalties for insulation. is currently receiving heavy 
emphasis. Storage time will depend on the mission, being a 
week or weeks for lunar missions and possibly months or 
several years for the planetary or interplanetary flights 

In a comprehensive examination of solar and _ planetary 
heatings of cryogenic propellents in space. and an unpublished 
review of the data by Dr. R. J. Brun of NASA’s Lewis Research 
Center. widely spaced reflector surfaces (shadow shields) were 
found to be very effective in reducing propellent heating from 
the Sun. Ten shields of the type shown in Fig. 3 were found 
to reduce the heat absorption rate of the hydrogen through 
the end of the tank from 1,000 B.Th.U. per day per sq. ft 
for a bare tank to 0.1 B.Th.U. per day per sq. ft. for the 
shielded tank. The spacing between each shadow shield was 
assumed as 0.01) of the shield diameter and the absorptivity 
and emissivity of all surfaces was assumed to be 0.1 


Fig. 4. Nuclear rocket engine. 


As the spacing between the shields is increased. more heat 
can be radiated to outer space from each shadow shield 
(Fig. 3) so that the same heat absorption of 0.1 B.Th.U. per day 
per sq. ft. is obtained with 30 shadow shields 0.001 diameter 
ipart or from four shadow shields 0.1 diameter apart. Difficul 
tics with supporting the shadow shields at a distance from the 
tank surfaces has led to the search tor other forms of radiation 
protection 

One method is to stack the reflecting surfaces in a blanket in 
which they are separated only by thin glass fibre mats or paper 
Over 100 metal foils plus the separators have been stacked pe 
inch of blanket thickness. With this close spacing the foils 
cannot radiate to outer space and the heat absorption into the 
liquid hydrogen increases to about 5 B.Th.U. per day per sq. ft 
of tank-end facing the sun 

This technique appears more promising than shadow shield 
ing when the vehicle cannot be orientated to face the Sun, o1 
when it ts in the vicinity of the planets and exposed to their 
radiation Shield installations then become awkward 
protection is required on all surfaces of the tank. 

The multifoil technique appears to offer considerable promise 
for long-term protection of hydrogen in space. but many 
problems yet remain to be solved. Suggestions have been 
made for improving the effectiveness of the multifoils by use 
of surface coatings with a low solar absorptivity. By a com 
bination of properly designed radiation shields, by orientation 
of the vehicle so that the engine faces the Sun, and by arranging 
the tanks properly behind the engine, calculations indicate that 
the hydrogen loss in space due to thermal radiation from the 
Sun can be reduced to a value as low as 0.003", per day. 

In this section of his paper. Dr. Silverstein also discussed the 


since 
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research programmes which NASA 1s conducting into micro 
meteoroids. which may present a hazard from the viewpoint of 
long-term storage of propellents in space through the puncture 
of the containing tanks. He described in detail the S-55 
satellite which has been developed expressly to telemeter results 
of micrometeoroid impacts to Earth (THe AFROPLANE AND 
ASTRONAUTICS, Sept. 7, 1961, pp. 338-9) 

In order to determine the damage associated with meteoroid 
impact, the speaker said, it was considered that damaged space 
vehicles must be recovered and examined on the ground 
Experiments to obtain these results are now being planned 
Laboratory experiments are already being made. using high 
velocity guns and projectiles. “ The projectiles were impacted 
on a variety of simulated vehicle surtaces in an attempt to 
assess damage and determine preferred skin designs that might 
absorb the impact energy or sustain minimum damage 

Turning to the problems introduced by flight under weightless 


INNER RING-—— 


URANIUM-GRAPHITE——_ 
FUEL PLATES 


OUTER RING 


Fig. 5. Kiwi-A graphite support and fuel plates 


conditions, Dr. Silverstein next reviewed tank venting. pressuri 
zation, pumping, and engine re-starting with particular reference 
to questions concerning the distribution of propellent anc 
propellent vapours This. in turn, led to consideration otf 
nuclear rocket propulsion 


The Atomic Rocket 
From theoretical considerations, it can be shown that the 
specific impulse practicable from the most energetic chemica 
combinations is less than 500. The nuclear rocket offers the 
possibility of specific impulse values exceeding 1,000, which 
emphasizes the interest which surrounds this type of engine 
Fig. 4 illustrates a typical system 
The hydrogen is stored as a liquid in the propellent tank 
and 1s at a temperature of about —422° F. at the entrance 
the double-walled exhaust nozzle. After cooling the n 
walls. the hydrogen cools the reflector of the reactor 


zz\¢ 
The 
reflector is used to conserve the neutrons which are required 
to produce the fission process 


The reflector. therefore, helps to reduce the size of the reacto 
core and the amount of uranium that is required in the reac 
The hydrogen then passes through the reactor core where i! 
comes tn contact with fuel elements that are loaded with 1 
uranium fuel. The capture of neutrons by the uranium 
fission of the uranium nucleus releasing the large fission h 
energy i 

This fission heat energy is transferred to the hydrogen flo 
through the reactor past the fuel element After being heated 
in the reactor, the hot hydrogen gas is then accelerated through 
the nozzle producing thrust 

The development of the technology of the 


ius 
ta C 


nuclear rocket 
PARABOLIC REENTRY CORRIDOR 


oy 


Fig. 6. Parabolic re-entry corridor 
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already under way in a joint AEC-NASA ROVER programme 
As part of programme, will be developed to 
Operate at temperatures above hydrogen as a 
propellent. Work is also in progress on the development of 
the other principal components of the rocket engine 
System as the pumps, nozzles. controls and shields 

\ major step forward in the programme taken when 
ee research were tested in the summer of 1959 and 
1960 by lamos Scientific 
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reactors 
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this 


with 


nuclear 
such 
Was 
thr reactors 
l OSs 


called the 


the summer and autumn of 
Laboratory These 
KIWI-A prime, and the KIWI-A3 
The first tested in July, the KIWI-A 
flat plate graphite fuel element arranged as shown in Fig 
Ihe fuel element plates were inserted into an unloaded graphite 
Each of these plates was 0.25 in. thick and 
was loaded with U-235. The ribs on each plate were 0.050 in 
high and acted as spacers between the adjacent plates. Hydrogen 
gas passed through this clearance space and was heated as it 
‘d through the reactor 
water (DO) 
his wheel-like Support structure The 
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Recently, the NASA Ames Research Cente introduced a 
new technique for measuring heat transfer free flight in 
1 ballistic range which provides the possibility of correctly 
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COPPER 
NYLON 
HOT JCT. 
Fig. 8. 
Thermocouple 
model. 


CONSTANTAN 


COLD JCT 
MODEL WT.-.200 GM 
OSE RADIUS—.110 IN. 
NOSE THICKNESS —.0075 IN. 


COIL 
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Mach number, stagnation enthalpy and Reynolds 
trajyect« interest 

unched in this ballistic range (Fig. 8) consist 
a Short cylindrical section and a 
made of aluminium and has 


nose This acts as a 


simulating 
number for 


The models 


ries of 


nose with 


The 


ner 
pPpel 


model ts 
cap on the 


A constantan 
point of the model 
constantan thermocoupie A 
nitride form is connected 
thermocouple at the disc in the 
point on the periphery of the 
tion of temperature rise, the electrical 
circuit is accurately measured betore final assembly. 

The experimental set-up consists of a pick-up coil made of 
oated copper magnet wire. This entire coil ts shielded in an 
electrostatic Faraday 

As the stagnation point is heated during the flight of the 
model, the resulting potential difference between the hot junc 
tion and the cold junction current to flow in the 
model coil, thus producing a magnetic tield around the model 
This magnetic field. in turn, induces an e.m.f. on the pick-up 
coils located along the tra the model. There are six 
pick-up coil stations 

The output of these coils is then fed to an oscilloscope 
Using the resultant temperature/time data and assuming the 
heat flow is one dimensional, the heat transfer rate is computed 
at the stagnation point 

The potentiality of the system 
directions The Mach number and 
varied independently and heat transfer measurements can be 
made the base of the model without fear of interference 
of the supporting structure. This, of course, will require furthe: 
development of the experimental technique 

Dr. Silverstein stressed, however, that the method he had out 
lined was limited to small-scale models and simulation over the 
afterbody; in the vicinity of control flaps large-scale flight test 
would still be ne 


wire is soldered to the cap of the stagnation 
which forms the hot junction of the copper 
four-turn coil wire on a boron 
between the two junctions of the 
centre of the model and at a 
cap. To permit computa- 
resistance of the complete 


nose 


cage 
causes the 


jectory ol 


described here lies in two 
Reynolds number can be 


neal 


ary 
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Structural Considerations 


On the subject of materials. the lecturer outlined the problems 
in re-entry heat shields, laying particular stress on the 
of ablating materials composed of phenolic resins and 
plastics which may be important for re-entry at parabolic 
His subsequent discussion of structures ranged from 
Mylar balloon-satellite (skin thickness 0.0005 in. 
123 Ib.) to the loading and structural 
associated with large rocket vehicles The latter 
questions as fuel sloshing. interactions between 
ve controls, and troubles arising 
shears.—K.W.G 
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Particular attention is being paid to the design of pumps for 
the liquid hydrogen rocket engine system. This graph shows 
the performance of such a pump. 
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NG. STELIO FRATI. the Italian designer. has produced a 

series of remarkable and efficient light aeroplanes that deserve 
to be more widely known. One of them, the two-seat F.8I 
Falco, was reviewed earlier in this series (No. 61, Tut 
AEROPLANE AND ASTRONAUTICS, Oct. 9, 1959), and its four-seat 
development. the F.15 Picchio, is now being marketed in this 
country and nearly everywhere throughout the World by 
Mexfield Aviation Co., Ltd., of 31 Palace Gate, Kensington, W.8 

Like its two-seat predecessor. the Picchio is sheer delight to 
fly. and yet on its 180-b.h.p. Lycoming O-360-Al1A engine it 
is claimed to out-perform every comparable American type 
with a similar powerplant. It has considerably less wing than 
any of its transatlantic competitors, but has a slower stalling 
speed and, therefore. shorter take-off and landing runs. It 1s 
as viceless as any high-performance light aeroplane can be, and 
its margin of safety is very considerably enhanced in that it is 
built to aerobatic load factors 

Its advantages do not end there. It is quite definitely designed 
as a grass-field aeroplane, with an exceptionally soft and well 
sprung oleo tricycle undercarriage. and its cabin is roomier than 
the average four-seat tourer. Flight visibility, too, is excep 
tionally good, and the Picchio emphasizes, perhaps more than 
any other type. the differing concepts of the European “ pilot's 
aeroplane and the American “ flying vehicle.” 

Many of the Picchio’s qualities stem from the fact that it ts 
craftsman-made. by the Procaer company in Milan. of wood 
that light. very strong, fatigue-proof but now outmoded 
material for large-scale production. Only recently has the last 
American lightplane manufacturer abandoned wooden wings for 
its laminar-flow design because of its mass-production short 
comings: whereas the U.S. types are built in their hundreds and 
thousands, Picchio production has only just reached three 
figures since it began in 1959 

Developed from the Aeromere-built two-seat Falco. the 
Picchio was first produced as the F.1S. with accommodation 
for three people: it had a span of 30 ft. 7 in. and a 160-b.h.p 
Lycoming engine. Fifteen of this version were built before 
the higher-powered Lycoming O-360 was installed. and the 
airframe given a four-seat capability as the F.ISA. After 54 
of the earlier version. the Picchio became a full four-seater with 
the introduction of the F.1SB (35 built to date, at one per week). 
which dispensed with the extra fuselage fuel tank in favour of 
larger twin mainplane cells having a total capacity of 40 Imp 
gal.. and also had an increase in span of 7 ft. to bring the wing 
area up from 131.5 to 144 sq. ft 

Apart from replacement of the upward-hinging starboard 
door by a forward-opening type. the sleek and eminently eyeable 
airframe of the Picchio was otherwise unchanged, and retained 
its unique metal-clad wooden structure. This Procaer develop- 
ment consists of covering the wooden = airframe’ with 
prefabricated ply panels plated with a special aluminium alloy 
(Peralluman 45) particularly resistant to corrosion 

Since the internal structure is protected by special synthetic 
varnishes, this method of construction combines many of the 


the Procaer Piechio 


No. L105 in the Series by John Fricker 


advantages of wood and metal techniques. It results in a 
spectacularly smooth finish for the Picchio’s sleek and rakish 
fuselage. and laminar-flow NACA 64.15/10 wing 

With the fluid grace of its smoothly flowing lines. the Picchio 
has a thoroughbred air, even when poised on its wide-set tricycle 
undercarriage. The close attention paid to perfect streamlining 
is exemplified by the closely cowled Lycoming and NAC A-type 
flush intakes for cabin ventilation. For all that. however. the 
aft-folding nosewheel protrudes from its stowage when retracted 
as is the case with the smaller Falco, presumably to give some 
belly landing protection 

Cabin access in the Picchio could be easier. There is no 
step to aid the tight-skirted on to the wing root. although this 
is commendably close to the ground. The small entrance door 
does not seem to be provided with a stay to hold it open. and 
as the front seats do not slide back very far it Is necessary to 
step on them or over them before sitting down. Rear-seat 
access is quite simple 

Inside. the Picchio is unexpectedly roomy. and the cabin 
ceiling looks lower than it actually is because of the width 
available. Actual dimensions of the cabin are 9 ft. in length 
3.62 ft. in width and 4.1 ft. in height. which presumably 
includes the baggage compartment behind the rear seat. There 
is ample space for up to 90 Ib. of luggage, but the Picchto falls 
below accepted practice in not having an external access door to 
this compartment 

About nine inches separate the individual front seats. which 
are adjustable for lee length. behind the sharply bowed dual 
control columns and pendulum-type rudder pedals The odd 
shape of the sticks. which are surmounted by circular grips. ts 
probably to facilitate access to the front seats. but it would be 
better if the Picchio conformed to accepted transatlantic touring 
standards in providing push-pull wheel controls. The sticks are 
comfortable enough and could be offered as optional equipmeni 
for the aerobatically inclined 

One other comment on the instrument and control layout ol 
the Picchio, which is otherwise more or less standard. seems 
ippropriate. Braking is non-differential. since the nosewheel is 
steerable. from a long lever tucked away on the extreme left 
of the cockpit. This lever would be far more conveniently 
situated below the centre of the deep instrument panel. available 
to both front-seat occupants and close to the vernier-type 
throttle plunger for manipulation by the same hand 

Only in the quality of its internal furnishings does the Picchio 
fall short of accepted American standards. and although it is by 
no means shoddy. a good stvlist could work wonders with the 
excellent layout available. The absence of refinement is also 
apparent from the rather high noise level in the cabin. on 
starting the Lycoming. as well as from the transfer of 
heat into the cockpit. Both point to the need for more insu 
and a thicker windscreen might also help. since most of the 
noise seems to emanate from the Hartzell variable-pitch 
airserew 

Powerful blasts of outside air are available round the legs 
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from the side ventilators, which leak fairly substantial draughts 
when closed The air-conditioning system includes windscreen 
which somehow managed to spray oil on the inside 

of the sharply raked This may have been due to 
the fact that G-ARNV was a brand-new aeroplane and had only 
recently been flown from Milan (reaching Paris in about 3 hr.) 
I made about half a dozen flights in the F.15B demonstrator 


demiusters 


front screen 


including short cross-countries from Denham to Svwell and 
back. and | was most impressed with it as an aeroplane. With 
full fuel and three male adults on board. plus some heavy 
baggage. it got out of Denham’s tree-encircled area with very 
little bother, unsticking at about 60 knots with the aid of 
half-flap (20 ) This was selected by the three-position manual 
flap lever between the front seats. behind the fuel cock for one 
or other of the wing tanks 

Foot loads tor the steerable nosewheel were rather heavy 
during taxi-ing and take-off. fairly substantial right rudder 


pressure being required at full power of about 30 in. Hg and 
2.700 r.p.m. Slight aft movement was sufficient to take 
the weight off the nosewheel as the Picchio rode gently along 

its soft oleos. and a blip or two of stall warning horn during 
unstick warned | tor. 


SUCK 


igainst pump-handling the powerful eleva 


The crispness and response of the Picchio controls were 
immediately apparent on becoming airborne. but they have 
nothing of the slightly “ knife-edge ~ nervousness of the smaller 
Frati designs, and are appropriately more solid in feel. Ailerons, 
elevator and rudder seem to be co-ordinated within a hair's 


breadth of each other. with directional control perhaps just a 


shade too light for non-Latin tastes. This is. perhaps. more 
noticeable because of a slight tail-wag tendency of the Picchio 
in rough air. of which there was plenty during my flights 


There was f rain, too, which, I was intrigued 
the sharply raked front screen shed surprisingly well. so 
all-round cabin visibility from the Picchio 
Heavy rain did not penetrate the cabin 


from it 1s not 


sO quite a lot o 
tO See, 
that the excellent 
remained unimpaired 
either. so that 
through the 

Apart trom its directional quirk 
representative because of a dented rudder 


wherever else the noise is coming 
window 


door or seals 
which may not have been 


the Picchio showed 


largely neutral stability characteristics laterally and longi 
tudinally. Coupled with the potent controls. these account for 
its fighter-like handling. while it is additionally blessed with 


unusually mild trim changes throughout all conditions of flight 
This is apparent on raising the undercarriage. via its electric 
selector switch. immediately after take-off. when the only 
evidence that the slightly prolonged process is going on is a 
briet yaw as the mainwheels fold inwards with a little 
differential. Raising flaps helps acceleration and attitude 
towards the optimum climb at 85 knots when, solo. the Picchio 
indicated more than 1.200 ft./min. The flight manual gives the 
climb at 10.000 ft. at max. gross of 2.470 Ib. as 
min.. so that the Picchio certainly gets up and goes 
ierobat G-ARNV fitted only with lap 
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straps. although having provision for full harness—during my 
flights, but the prospect is tempting. 1 estimated the rate of roll 
which is up to some jet fighter standards, 
and the elevator force seems to be about 8 Ib. per g. Trans- 
lated into everyday terms, this adds up to an aiurcraft 
considerably more responsive than most currently imported, and 
requiring correspondingly less effort to fly 

Despite its potency, or perhaps because of it, it is easier to 
fly than some comparable types. The slightly higher wing 
loading means that you do not get thrown about so much in 
turbulence. and once you touchdown on landing there is no 
tendency to balloon. The usual penalty associated with these 
characteristics is a less-forgiving aeroplane, but this does not 


at about YO /sec 


seem to be the case with the Picchio 

| approached its low-speed handling with some diffidence in 
view of the limited height available during my tests, but on 
closing the throttle to trv a stall I found as an initial 
response that I gained hundred feet. As I con- 
tinued moving the stick back gently at a fairly constant rate 
the ailerons remained effective to keep the wings level until, 
with about two-thirds aft elevator, when solo at a forward C.G., 
buffet and out of a stall. Lateral 
control remained throughout, the minimum speed of about 
55 knots having been heralded long before by aural warning 

By continu to move the stick back during the breakaway, 
a developed stall brought the port wing down fairly smartly with 
little or no warning, but also without losing a great deal of 
height About 200 ft. was lost during the second exploration, 
which subsequently included unsuccessful attempts to flick out 
of a slow gliding turn 

With undercarriage 
100 knots). and aft trim 
handle in the i 


ciean 


a couple of 


the nose tt 


i Driet nodded the nose in 


and full 40° of flap down (below 
wound on by the little low-geared 

roof. plus a trickle of power, stalling charac- 
teristics were similar, without aerodynamic 
warning. and at a speed of around 50 knots. There was nothing 
to choose. on this evidence. between the stall of the Picchio and 
any other comparable touring aeroplane, nor should there be 
since it has a very similar wing section to both the Mooney 
Mk. 21 and the Piper Comanche 

Its cruising performance, in I.A.S. at around 2.000 ft., I found 
to be about 130 knots (150 m.p.h.) at a conservative power 
setting of 23 in. Hg and 2,350 r._p.m. This would be about 
55°, power, whereas at 24 in. Hg and 2.450 r.p.m. the T.A.S. at 
6.000 ft. becomes just a fraction under 170 m.p.h. It is possible 
to get the Lycoming down to less than 8 gal./hr. in these con- 
ditions, giving at worst an am.p.g. of more than 21 
Never-exceed speed is a high 195 knots. 

Getting into Denham over the tall trees fringing its north- 
eastern boundary was an interesting exercise in the Picchio. 
although with 900 yd. run available there was more room than 
there seemed, despite the light wind. As a precautionary move. 
with full flap and undercarriage lowered, I wound full aft trim 
to hold the approach speed of about 80 knots and then opened 
up to full power to check the overshoot. It was not even 
necessary to touch the stick. so small was the change of trim. 
although the little roof crank was quite effective at cancelling 
out the small residual stick forces 

The slotted flaps of the Picchio are more effective than 
average in steepening the glide, and on throttling back over the 
trees 1t was necessary to stuff the nose well down to maintain 
speed before the decisive flare-out and gentle touchdown. The 
weight could be held off the nosewheel with full aft stick. and 
oraking was not necessary to stop within about two-thirds of 
the available distance. With the flatter approaches of Sywell, I 
kept on a little power and Jet the speed fall to about 70 knots 


generally also 


for the most undemanding of arrivals 
If ever there was a sheep in wolf's clothing it is the Picchio, 
and with its outstanding performance and handling Procaer 


should give considerable thought to its refining where creature 
comforts are concerned. Its equipped U.K. price of £8,900, 
including duty. Narco Mk. V vue, night-flying gear and electric 
gyro instruments, is very litthe more than its less scintillating 
competitors. and it has enough additional qualities to beat the 
Americans at their own game 


Leading Particulars 


Dimensions—Span 7 ft in length, 24 ft. 8 in height. 
9 ft. 2 in.: wing area, 144 sq. ft.: track, 9 ft. 2 in 

Weights..-Empty, 1,530 Ib.: four persons, 640 Ib.; max. fuel and 
oil, 300 Ib max. gross, 2,470 It 

Performance.—-Max. speed, 184 m.p.h.: cruising speed, 70° power 
it 10,000 ft., 171 m.p.h.: initial climb, 950 ft./min.: service ceiling, 
16.900 ft time to 10,000 ft 5 min max. range at 10,000 ft.. 
1,000 miles: enduranc t 137 m.p-h.. 7.3 hi take-off to 50 ft., 
1.680 ft landing from S40 f 1.410 ft 
Photographs copyright “The Aer une and Astronaut 


External recognition points of the F.15B Picchio are its ribbed- 
metal control surfaces, NACA ventilating intakes and forward- 
hinged door. Inside, the Picchio is spacious and comfortable, 
with ample room for central navigation and radio equipment. 
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A Concentrated Conference 


AST week, some 600 delegates from 12 countries attended 

the technical eighth Anglo-American 
Acronautical Conference at 4 Hamilton Place These affairs 
have been organized since their inception jointly by our 
own Royal Aeronautical Society and America’s Institute of the 
Aerospace Sciences; more recently, however, a third partner 
the Canadian Aeronautical Institute has come to take a share 
of the organization 

It is interesting to note that. whereas in the past the subjects 
dealt with at these affairs have tended to range over the whole 
gamut of possible aeronautical topics, this time there was a 
concentration on three main areas. These were, significantls 
enough, the pressing problems of supersonics, the important 
techniques of vertical take-off and landing, and the new 
technology concerned with aerospace affairs 

Perhaps it is even more significant that for the first time 
the Wilbur Wright Lecture-—-Britain’s premier event in the 
aeronautical lecture season and a highlight of Conference—has 
dealt with space technology. A summary of the main points 
made in Dr. Abe Silverstein’s most interesting paper is given 
on pages 397-399 


Discussing SST Problems 
and 


supersonic 


sessions ot the 


Both the 
generation of 


operational aspects of the 

civil transport aircraft 
detailed attention in the papers covering this particular subject 
Three of these lectures are summarized here, together with 
some quoted points from a paper dealing with a remarkable 
new form of powerplant for hypersonic speeds. 


design coming 


received 


General Aspects of Supersonic Transport Aircraft 
One of the most controversial issues over SSTs has been 
whether such aircraft should he desiened for Mach 2 o 
Mach 3. This paper by Dr, A. E. Russet, director and 
chief engineer of Bristol Aircraft, Ltd.. compares the two 
possthilities and makes the case for Mach 2 
For speeds in the neighbourhood of M=2, extensive wind 
tunnel work has demonstrated the superiority of the slender 
tail-less delta. At speeds close to M=3 and above, the canard 
delta offers the best result. Both of these solutions are com- 
petitive when judged by aerodynamic criteria and designs 
© based need comprehensive analysis to assess their merits 
It is a coincidence that slender deltas become unsuitable at 
about the same design speed as aluminium alloys cease to be 
ippropriate for the structure 
The use of titanium has certain attractions but there is little 
previous expericnce of its use in civil aircraft and it is expen- 


sive The extra cost involved by the complete adoption of 
titanium for the main structure may approach tlm. pet 
aircraft 


The use of many non-metallic materials in supersonic trans- 
ports gives rise to great concern. Replacement at intervals is 


nly possible in some applications. As temperatures rise 
SUBSONIC AIRCRAFT A 
SUBSONIC AIRCRAFT B ---- 
s<f rs SUPERSONIC ~=MACH 2-2—-— 
slay SUPERSONIC MACH 3-Qe---=--= 
2-0 
£/ $1 
MILE 
& 15 
PENCE / 
SEAT 
- 
nae 
0-5 
ag 1000 2,000 3000 4,000 
STATUTE MILES 


Aircraft cost per mile (£) and seat mile cost (pence). 


towards M=3, unless new polymers and ceramics can be 
developed, new mechanical solutions will be necessary 

At the temperatures prevailing around Mach 2 it is possible 
to use the standard kerosene fuel normally used for present 
turbine engines. This fuel may be carried in wing tanks in 
which only very simple measures are adequate to keep the bulk 
temperature from rising above 70°C. Gumming in the sysiem 
will not occur at temperatures below 90°C. However, having 
left the tank and passed into the enclosed fuel supply system 
the temperature may be raised for a short period to 200 ¢ 
without significant deterioration In the case of Mach 3 
aircraft, either conventional fuels must not be allowed to 
exceed the foregoing temperatures, or a new fuel must be 
developed having suitable properties 

At M=2+ an appropriate air-conditioning system can be 
obtained using tapped engine compressor air Cooling ts 
achieved by successive heat exchange with boundary layer air 
fuel flow and vapour-cycle refrigerants. The main development 
is confined to refining cabin insulations and in the high tem 
perature condensing vapour-cycle refrigeration components 

Again, at M=3, with the higher surface and stagnation 
temperature, the cooling requirement is considerably greatet 

Maximum allowable temperatures for low inflammable 
hydraulic fluids may be limited to 220-240°C. At the higher 
speed individual components will be exposed to much hotter 
conditions and it is likely that, after including energy losse 
the bulk fluid to as high as 450 ¢ This would 
involve considerable developments of an unpredictable nature 

A comparison of system weights showed that, taken together 


could rise 


the fuel, flying controls, hydraulics, electrics, electronics. radio 
and air conditioning amount to 16 of the manufacturer 
weight empty for a Mach 2.2 aircraft, and 12-13 fo 


jet transport. For a constant payload, the weight 
of the combined systems on a Mach 3 project was 15 
than for Mach 2.2, but the estimated empiy 
increased to keep the proportion the same (16°) 
For ranges of more than 1,500 miles, the Mach 2.2 aircraft 
has lower aircraft mile costs than either the subsonic or the 
Mach 3 type. On the basis of seat-mile costs. the supersonic 
aircraft appears to be about 20°, higher than the best subsonic 
There can be little argument that if subsonic and supersonic 
tircraft were in direct competition at equal fares, the actual 
load factors would show great disparity The question to be 
asked is, what surcharge would balance the 
The overall economics at a load factor of 60 
equal if the fare differential were about 8 Sa) 
per mile 
time saved 
Similar considerations are applicable to competition between 
the two classes of supersonic aircraft These percentages are 
equivalent to about £4 and £16 per hour of travelling time 
saved 


a subsonic 
higher 


weight also 


competition? 

would be 
a halfpenny 
This is equivalent to about £2 per hour of travellir 2 


The Influence of Some Operational Problems in Supersonic 
Air Transport 
The aircraft industry is now 
assessment 10 a more 


moving from the preliminary 
prac tical stave in the dé 
transport aircraft and will 
precision the Opn rational re srrictions likely to 
e met in regular airline service. R. G. THorne. of 
the Royal Aircraft Establishment, discusses some of thi 
problems which have 


Ve lopme nt 
Of supersoni 
with 


need to define 


More 


1Wny\ emerged during the past five 
Vears 

Overall the impression given by this paper is that the SS1 
and particularly that designed for Mach 3-plus operations 
poses some very difficult questions, none of which are. however. 
incapable of solution within present knowledge The con 
clusions reached in the paper were these 

A rigorous attack should be made on the delineation of the 
many operational factors which influence the relationship 
between the formula cost per seat-mile and the revenue ove 
a network of routes 

A rational method for estimating the fuel reserves, allowing 
for the effects of new control and navigational equipment, is 
essential if the implications of operational restrictions are to 
be established on a firm basis 

International agreement on subjective limits for the noise 
around airports and under the cruising flight path is urgently 
required. Until this is effected, the aircraft designer cannot 
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r ! te r 
easonably be expected to produce detailed economic assess 


wnts of the Supersonic transpo ts teas bil iv over World wide 


Improvements in the standards of passenger comfort achieved 
e essential if air travel is to maintain its 


present rate Of expansion, In the past the aircraft systems have 


been squeezed into configurations designed to give a good 
compromise between the aerodynamic, structural and propul 
SION restrictions In the future the systems engineer must play 
i lurg part in the definition of the basic characteristics 

I ‘ ld b untal to suggest that the success of a supe! 
sonic transport will depend entirely on how it is yperated [he 
basic aircraft design team will have more than tl cir fair share 
of headaches. A number of these will depend on the increased 
sensitivity of the supersonic aircraft to small changes in the 
basic design characte Stics 

In insatlantic operations 10 change in the cruising lift 
drag oO will giv oughly & change | the direct costs 
! Mach O85 a ift anc ‘) change the costs of a 
Mach 2-plus aircraft. This in an indication of the prize to be 
W t ontinued refinements to the basic ae agyvnamic, struc 
tural d propulsion characteristics The penalties of failure 

e somewhat greater. Continued refinement of the basic design 
will l cou | Marae it Cusicl for the designe to L ype Ww th 
dificult operational estrictions without ncurring undue 
¢ mic penalties 

Ar the start of his paper Mr horne made some pertinent 
comments n the subject of economics 


Since existing methods permit the prediction of direct operat 


LPM » ‘ t in ta ly Stage in the design ol Cry | il cr ift 
project engineers indulge in paramet oO seek 

Pp nu uA mbdinat ons of tn se par iy part .Uu 

nfluence the operating economics 

One can pretend to be too clever in this approach The 
d Operating cost at full load is only about one-third the 
fa paid by the passenge Ihe remainder depends on the 
ibility. of the operat to fit the vehicle into reasonab 
hedul to attract passengers in off-peak periods and to 
streamline his overhead costs 


Later the author suggested that, with modern digital com 


puting facilities, the arithmetic involved in optimization 
studies need not be prohibitive and that the main problem 
concerned ft establishment of the basic traffic and operational 
n required for the studs 
Dealing with AT ¢ nd port restrictions, the puper sug 


gested that the SST would, broadly, be twice as sensitive to 


Operating C ction s ! s oOlding i! | { nit n 


wher comp ed w th the subs nn" ‘ if the ext fuel regul ed 
in be met from reserves If the ext fuel has to be found 


( 
by off-loading payload then the SST could be about four times 


ted that the tvpical M=2-plus craft would 
ike its nsition in level flight at about 40.000 ft. followed 
a supersonic climb at about 2.500 ft..min. At about 50.000 ft 
would settle into a constant Mach climb ar 


d it would start 


the true crutse-ciimb at an altitude of 55,000 ft. when about 
40) miles out, eventually reaching 65.000 ft The time from 
take-off to start of crurse would be 20-25 min ibout the 
t hat to ibsonic jet, though covering three times 
TAKE-OFF AN NITIA LIMB COMPARISONS 
air af r a raf 
M—oaRs M—?? 
} 2.2 
VVing a 4 1 65 
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al Z 4 f € 4 9 
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the distance Descent would start about 200 miles from 
destination and the time to landing would be 25 min 

The high thrust-weight ratios required for supersonic flight 
will permit sophisticated throttled climb procedures to be 


employed which will reduce the noise level outside the airport 


boundary A typical supersonic aircraft should be about 
3 PNdB noisier on ground roll and 4 PNdB quieter on throttled 
climb path than a typic il subsonic aircraft The use of long 


intake ducts for supersonic engines will offer scope for the 


reduction of compressor noise—which, with subsonic aircraft, 
causes the greater annoyance on approach 
In the past the systems designer has had at his disposal a 
large source of heat (the engine compressors) and an infinite 
heat sink (the atmosphere). In designing a supersonic aircraft, 
however, the heat sink must be carried in the aircraft and 
any error in assessing the size of this heat sink will result in 
a penalty 

For flight times in excess of two hours a vapour-cycle 
refrigeration system Is more attractive than an air-cycle system 
Vapour-cycle refrigerants require heat-sink temperatures not 
ryreater than about 70° (¢ for efficient operation The most 
satisfactory heat sink will be the aircraft fuel-—but this will 
involve ft ank insulation or the use of precooled fuel. For 
flight speeds above M=3 consideration may have to be given 
to closed-circuit conditioning systems. Humidification systems 
may not be required when flight times are short. Filtration 

| 


may be necessary to deal with ozone concentration and regular 
travellers on M=3 aircraft (reaching 75,000 ft. at the end of 
cruise) may have to be subjected to routine medical checks 
for cumulative cosmic radiation effects 


Transports of the Future—A Systems Approach 
The authors, Georce C. Pritt and Haro_p Hoekstra, of 


the F.A.A igeest that the traditional concept of “ air 
worthiness he hroadened mto a new concept of 
é rthiness The supersonic transport must be 


systemworthy and so must every other component of the 
» be attained. The paper outlines the 
status of the major elements in the U.S. aviation system, 
estimates the future trends of these elements and indicates 
how these trends may affect the development of the SS1 
Under the heading of safety, the authors show that accidents 
to U.S. air-carrier aircraft (including training and non-revenue, 
both fatal and non-fatal) follow an approximate 60 learning 


4 fem f SUCCESS IS 


curve. Improvements in crashworthiness are called for. 
involving not only aircraft design but also fire-fighting and 
emergenc equipment at airports A high proportion of all 


landing accidents are of the “ planned abnormal” type: there 
may be much to be gained by designating on a systems basis a 
network of airports specially equipped to handle such planned 
emergency landings 

To maintair ility, automatic checkout and 
greatly in techniques must be developed 
as part of the ysten pecial attention must Fe paid to 
ivoiding f 1on-routine repairs 

It should be assumed that v the ‘seventies the supersonic 
transport system will carry economy-class passengers almost 
exclusively, with a special set of seats forward for motion 
picture stars (sic) 

Passengers want low-cost transportation and will ride inferior 
equipment in terms of passenger service and trip time to get It 
When this inferior equipment is the Super VC1O, will 
many pay a stiff differential to ride supersonic aircraft? The 
authors doubt it Therefore, the designers of the supersonic 
transport system must aim for an airline revenue per passenger- 
mile of about 6$ cents or a real revenue of 3.9 U.S. cents per 
passenger-mile expressed in 1946 dollars. This is a hard goal 

The expected high thrust-to-weight ratio of the supersonic 
transport should assist in maintaining adequate acceleration 
and take-off performance However, every effort must be 
devoted to holding the touch-down speed close to the value of 
present jets. Otherwise, the landing field size may dictate the 
landing weight for many operations. It should not be expected 
that runways will be lengthened for the supersonic aircraft, 
is there will not be a sufficient percentage of movements from 
the average airport to justify this 

Advances in all of the aspects of airports must continue 
and the supersonic transport designers must be alert to the 
r eed ' 


iuits uch demand 


if 
to incorporate provisions to accommodate these advances 
in the coming aircraft. Likewise, much work must be done to 
make the airports systemworthy tandard lighting and elec- 
tronic approach aids must be installed and much more attention 
must be given to the overrun problem. If arresting means are 
to be used, they must be internationally standardized 

It must be realized that the percentage of supersonic transport 
movements to total movements will always be small and that 
the system cannot give unreasonable priority to the supersonic 
transport. Special navigation facilities for high-altitude control 
may be necessary but it is hoped not, The aeroplane should 
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fit into the super-high-altitude area control phase of the system 
using on-board navigation aids with check points as required 
\ radar/computer system on the ground will follow the flight 
when over land. On the over-water legs inertial navigation or 
Doppler radar equipment should permit better position fixing 
than is now possible 

For supersonic transport operations at cruise altitudes, the 
most practicable navigation system appears to be the self 
contained Doppler or inertial system, perhaps supplemented by 
super VOR/DMES A super voR/DME would be frequency- 
protected to ensure interference-free service at greater distances 
and to higher altitudes 

Ihe designers of the supersonic transport must keep abreast 
of developments in collision avoidance systems so that provi 
sions may be incorporated to permit use of the best devices 
available in the aircraft 

The use of a C.A.S. does not mean that positive control 
will not be necessary but rather that with a satisfactory 
collision warning device the present, rather enormous, separa- 
tron standard could be reduced 

In the supersonic transport the altitude of acceleration to 
supersonic speed is highly important from the standpoint of 
performance, obviously the lower the better for minimum 
block time and fuel consumption. Further, it will present a 
problem in traffic separation since there is a time premium 
on both the minimum altitude consistent with sonic boom 
limitations and the straightest track This phase will dictate 
substantial improvements in altimeter reliability over systems 
presently in use. Inertial sensing may be of particular value 
in this phase of flight 

Numerous advances in flight testing state-of-the-art must 
be achieved before the programme can even be conducted 
Considerations related to the possible public nuisance and 
hazard aspects of the programme must be pondered and treated 
with prudent action. These include such matters as a possible 
requirement to conduct much of the flight test programme 
over water. If this were required, a new era of seaborne or 
airborne telemetry receiving station coverage might come into 
being. The mere timing of the aircraft to pass within range 
of the telemetry ground station at proper atmospheric condi- 
tions, a stabilized structural temperature and at the planned 
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Mach number and load conditions may present an appreciable 
problem 
International co-operation will be mandatory for success! 
introduction of the supersonic transport. London; New York 
must be as simple a route in terms of facilities, communica 
tions, and so on, as Los Angeles/ New York. 
The next 10 years will be fraught with interest 
The Inverted Turbojet 
1 thermodynamic analysis, by D. L. Morpetr, F. W. Eyri 
and A. V. SREENATH from McGill University, of a 
plant for hypersonic speed—in which the usual sequence 
of components is changed to: intake, turbine eat 


ul 


exchanger, compressor, combustion chamber and me é 

Its development problem and possible applications 

d ‘< ussed 

The inverted engine may be considered as being somewha 
analogous to the reheated turbojet. which might be regarded 
as a ramjet. in which ts interposed between the intake and the 
main burner, a turbine system which adds heat by combustion 


to raise the pressure and temperature of the intake air. In the 
inverted turbojet, we have interposed between intake and main 
burner, a turbine system, Operating on the temperature 
difference between the intake air and a cold sink, which ratses 


the pressure but lowers the temperature of the air before 
reaching the main burner 7 

‘Clearly such an engine is unlikely to compare favourably 
with a pure ramjet in the range from Mach 3 to Mach 6 
favourably with a turbojet in the range Mach 0 to Mach 3, but 
the fact that it can conceivably operate over the whole ra ‘ge 
entitles it to some preliminary consideration 

“ The ultimate fuel in this type of engine, of course, ts liquid 
hydrogen The performance figures obtained are of the 
same order of magnitude as those which would be expected 
with ramjets, but in the case of the inverted turbojet, there ts 
rotating shaft which means that it is easy to tap off power fo 
fuel pumps and aircraft accessories, and a relatively large amount 
for refrigeration (at the expense of thrust, of course) 

“It is clear from these preliminary project studies that this 


type of engine is going to be a relatively poor performer af 
speeds below a Mach number of 2, and indeed cannot compare 
with the turbojet engine at such speeds. The main point ts 
that it can be run for the purpose of checking systems and 
might supply some of the take-off thrust if necessars It 


might also be able to provide enough thrust for control during 
a landing manceuvre.” 


Talking Points 
on VISTOL 
Techniques 


Lectures devoted to the low-speed end of the operating 

seale ranged over many aspects of the problem of ob- 

taining vertical or very short take-off and landing 

distances. Below are quoted some of the many note- 
worthy points made in these papers. 


Ground Proximity Effects Associated with V/STOL Aircraft 
In this paper, Joun P. CampsBett, from NASA _ Langley 


R ’ / 
Vesearch Cente CUSSES varltous problems GQrising 


from operation of V/STOL aircraft close to the ground 
{ii forms of ground proximity effect are covered— 
neluding effects of slipstream impingement and recircula- 

moon the surface beneath the aircraft, on objects around 
the take-off and landing area, and on the aircraft itself 


The ground effect at low forward speeds may be of special 
Significance for propeller v/stot aircraft of the tilt-wing-and- 
flap type because superior stot capability is usually cited as one 
of the basic advantages of such aircraft ng 

“ Experience with vrow research aircraft having two laterally 
disposed propulsive units that is. a rotor, propeller, or ducted 
fan on each wing has shown that erratic flight characteristics 
ibout one or more axes are usually obtained when the machines 
ire hovering within about 10 or 15 ft. of the ground; and the 
ground effects tend to become more severe at low forward 
speeds when the aircraft fly into the disturbances created by 
their recirculating slipstreams 


“ Although research has indicated some pertinent factors 
involved in the problems of surface erosion and recirculation 
of debris, experience with higher-performance v/srot aircraft 
under actual operating conditions is required to determine to 
what extent the utility of the aircraft will be compromised by 
these problems ne 

* Research so far has also indicated that slipstream recircula 
tion can have pronounced detrimental effects on the handling 
qualities of v/stot aircraft flying near the ground. and turther 
research appears to be needed to minimize these effects 


Some Considerations in Selecting V\TOL Propulsion Systems 
1 review by A. P. ADAMSON and D. COCHRAN, fror 
General f le ctric € OMpPany s Flight Propuls on Le 


Department, of the engine characteristics which mu 


considered in selecting the best engine for a VTot 
plane In this paper, most attention ts devoted to 
turbofan-lift, and tip turbine fan-lift engines suital for 
high-speed aeroplanes 1 second part of this Ta 


presents test data from the Ge neral Electric) U.S.A U.S 
irmy/ NASA lift fan and diverter valve resea 


programme 


“Por commercial use. the propeller and the iift tan are the 
likely candidates. since with the turbofan engine or the jet 
engine the V-Port required for noise control would be so large 
that a stot aeroplane with better operating costs could be used 

“ Exhaust temperature level is important for military trans 
port. liaison, reconnaissance. and fighter aircraft which . 
operate with the forward-area troops, but 1s less critical for 
commercial transport aircraft or for military aircraft operating 
from prepared sites ; 

“It has been observed that the recirculation tendency with 
ducted devices may be lessened due to the absence of tip vortices 
and lack of the radial inflow field at the propeller blade tip 
This factor should alleviate the low-altitude  visibility-loss 
problem experienced by helicopters 2 

“ The high fuel consumption of the turbojet engine tends to 
limit its uses to missions with very short lift-mode operating 
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times. Lift-mode operating time may be 5 to 10 minutes tor 
forward-area military aeroplanes and for transport aeroplanes, 


particularly if at least two take-offs and landings per mission are 


required. as will often be the case. Short operating time 
perhaps as low as one minute, may be characteristic of aero 
planes used in highly instrumented, automatically controlled 


phisticated weapons systems 
* Efficient design usually dictates that the cruise engine thrust 


be used at take-off by tilting the engine or by means of a 
diverter valve, since the thrust-to-weight ratio of the diverter 
valve considered alone is 30: 50 Additional lift beyond that 
developed by the cruise engine must then be provided : 
Generally. the added lift should be provided by special 
lifting equipment rather than by oversizing the cruise engine 
since in most missions the cruise engine performance. cost and 
weight will be badly compromised by the substantial oversizing 


The use of many small engines in an aeroplane, along with 
the accompanying control and fuel-system redundancy of 
duplication needed to retain true multiple engine reliability 
throughout the system. is a joy to contemplate lor an engine 
maker—but our joy ts not universally shared ; 

Overa ieroplane and engine aerodynamic performance 
dicates that little difficulty should be encountered in adapting 
conventiona ieroplane aerodynamic configurations to VTOl 

use with lift fans installed in the wing or fuselage 

“V1 propulsion progress on lift fans. direct-lift engines and 
turbofans has been rapid. so the airframe designer can now 
confident proceed with vTroL aircraft designs and select the 
proper powerplant for his requirement. Integration of engines 
and airtrames will require unusually close work between the 
eng C ‘ irlrame companies 


Aerodynamic and Propulsion Considerations of Minimum-field 
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“When using a consistent set of safety rules applicable to 
undeflected and deflected thrust configuration and including 
VToL designs. whereas I1TOL performance ts feasible with conven- 


tional undeflected thrust systems, it is unlikely that better airfield 
performance could be achieved except at either very low wing 
loadings or high thrust/weight ratios, or both. 

‘If the propulsive thrust is deflected, then the whole picture 
changes considerably. With modest thrust/weight ratios 
of, say. 0.4 it appears to be possible to obtain stot performance 


ony 


at low wing loading (30 Ib./sq. ft.). With a thrust/weight ratio 
of 0.6. iLe.. typical subsonic fighter level, stot capability is 
possible at wing loadings up to 70 Ib./sq. tt. if the aspect ratio 


is 5 or more 
“When considering minimum-field aircraft it always pays to 
deflect whatever i ; 
‘First choose the most efficient propulsive system for the 
normal airborne part of the flight plan and deflect it for take-off 


thrust ts installed 


and landing. If the resulting airfield performance 1s not as 
good as required, then make up the additional thrust by light- 
weight lift engines 

“For vrot and ustor the thrusts and lifts are comparable 


to. or greater than, the all-up weight of the aircraft. The most 
promising configurations for the specialized lightweight lift 
engines are considered to be turbojets, integral fan engines with 
front or rear fans, and remote fans with hot-gas tip-turbine 
drives 7 

*For stot 
part thereof could go dit 
pressor bleed could b 

* Because of the 
lightweight engine components 
ot specialized turbo ind 


and trot duties with turbofans, the by-pass air or 
ect to a jet flap, or high-pressure com- 
used with blown flaps ™ 

made in the development of 
there is promise for the future 
turbofans having basic specific 


great stride 


t 
ets 


weights of only 0.06 to 0.07 Ib./Ib. thrust or lift 
*Untortunately [these] achievements are to some extent 
nullified by installation penalties and by increased lifts and 


Aircratt thrusts for control. engine failure. and hot and high operation. 
Po L. Surcrure and V. K. Merrick, of Hawker Siddele Installation penalties can add 50-100°, on to the basic engine 
1 Lid AR. Howett, of the National Gas Weights . 
y ial . — ee iiss ae * Although for most military and commercial uses it 1s 
/ e¢ bkestabhlishment Liscuss the road a ivnam ana 
a can nt Rioks nt the neue sitei thought that the future of minimum-field aircraft lies with the 
‘ Cay prt ‘ , ri a ‘Ft er ion Spe és ee ) e > . > » > > 
i 5 nie hes emitters thin the meanine of “minimum Vatees applications of turbofans and turbojets, at present they 
are not silent enough for city-centre operation 
iF e authors’ opinion. the definition of stot should be On the Nature of Aerofoil Characteristics with a Sink Located 
independent of the class of aircraft and should merely define in the Upper Surface—including Comparison with Some 
the take-off distance to 50 ft. and the landing distance from Fan-in-wing Experiments 
SO ft. But it is not enough merely to say that sTOoL means 1 description by D. C. Wuitttey and J. R. BIsseLy, of 
500 ind an aircraft that requires 600 ft. 1s not sTol fvro Aircraft, Ltd. of theoretical and experimental 
Clea there must be grades of stot and in the interests analvses of the nature of the problem of large nose-up 
of clearing the air on this point the following standards are moment associated with the fan/wing combination in 
proposec powered lift systems in which airflow enters through the 
“upper wine surface Particular reference is made to the 
{yvroca? 
Airfield perf é Definitic Abbreviatior 
é : : “In recent years there has been considerable interest shown 
‘ Vertica in powered-lift systems for aircraft which are designed to give 
P oor either STOL or VTOL capability The jet-flap scheme, in which 
Intermediate a jet issues from the trailing-edge of the wing. is perhaps the 
Norma prime example for application to sTot “ 
“ More recently. consideration has been given to systems in 
i“ T T | T AIRFIELD PERFORMANCE | mmm THRUST DEFLECTED 
EVALUATED WITH = <=THRUST UNDEFLECTED 
VTOL | 
xe) + + J 1 
1SA SL CONDITIONS 
NO THRUST ALLOWANCES 
FOR CONTROL | ETC 
o 86 re) + 
- 
x 
“7 = DISTANCE TO SO FT 
e influence of deflected thrust a 
on the airfield performance of 0:6 OO * §00 FT 
Ps — 
ous types of aircraft. (From <a 
he paper by P. L. Sutcliffe = 
Vv. K. Merrick and A. R. Howell.) > 
i 0-4 TYPICAL aate, “amma <a + ——— 
CONVENTIONAL (4 == 1000 FT 
FIGHTER 4 . 
i“ iCOO FT 
AIRCRAFT 4 7 4 
/ / ; 
0-2 y ; i H 4 } 4 
TYPICAL CONVENTIONAL 
TRANSPORT AIRCRAFT 
140'22 190 9°} go 70 60 Ete) POWER-OFF STALLING 
re) AAA A A A fh. afd SPEED KT EAS 
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Cu mox = MAX. LIFT COEFFICIENT 
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and ASTRONAUTICS 


This cut-away drawing in 
the paper by D. C 
Whittley and J. R. Bissell 
shows the general layout 
of the remarkable Avrocar / 


FUEL TANK 


which airflow enters through the upper surtace of the wing and 
is discharged at the trailing-edge or, more commonly, through 
deflector vanes beneath the wing itself—as, for example. in the 
case of vior fan-in-wing designs - 

“This paper deals primarily with the effect on aerofoil 
characteristics of flow into the upper surface. A potential flow 
solution is derived for a two-dimensional flat-plate aerofoil and 
a method is suggested for analysis of fan-in-wing experiments 
which permits the nose-up moment to be isolated so that 
comparison can be made with theory 7 

“ This approach to the problem assumes that simple laws of 
flow super-position do apply, which is probably an acceptable 
assumption at the present stage of investigation is 

“The fan-in-wing configuration represents a fairly compli- 
cated aerodynamic form and the influence of inlet flow alone 
cannot be inferred directly from existing test results because it 
is not usual to have an inlet flow without a corresponding jet 
flow , 


Looking Ahead in V/STOL 
A review by GreorGce S. SCHAIRER, of the Boeing Company, 
of the fundamentals of very low speed and transition flight 
characteristics to be expected from wings, jets, propellers 
etc., alone and in combination, are examined. 1 similar 
review is made of propulsion systems for V/STOL aircratt 
in high-speed flight and the overall performance of VTot 

also. examined. Fundamental differences 

and stow are discussed. 


chicles is 
hetween VTol 


The helicopter appears to have no serious competition in 
those applications where silence is required or where long 
hovering is required. Where the distance to be flown is short. 
speed will usually be unimportant and the helicopter is likely 
to remain supreme 

“ By a drag clean-up and by proper blade aerofoil choice. 
and by boundary-layer control, helicopters can be built with 
speeds above 200 knots 

“ Tilt-wing or tilt-propeller types are likely to have attractive 
range-payload-hovering performance. For those circumstances 
where the increased velocity of the downwash does not rule 
them out. and where the increased noise over that of the 
helicopter is acceptable, the tilt-wing or tilt-propeller types can 
demonstrate excellent range-payload-speed performance - 

“Jet- and fan-lift aircraft appear to offer good range-speed- 
payload performance where substantial range is required and 
where hovering requirements are at a minimum. Where these 
aircraft are subsonic, it is likely that the lift engines and the 
propulsion engines will be of the turbofan type us 

“ Small-diameter shrouded propellers are frequently proposed 
as a means for getting adequate vertical take-off thrust. Such 
devices require a lot of power and hence potentially provide for 
high speeds. but also provide for relatively high hovering fuel 
consumption. It is likely that any such arrangement can be 
bettered by removing the shroud ring and installing a slightly 
larger proveller = 

Tandem tilting arrangements require additional study. 
Tandem arrangements with two rotors forward and two aft are 
attractive from a control standpoint. Such arrangements, when 
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TURBOROTOR ASSEMBLY REAR CARGO 
TRUNK 
\ 


1 
OPERATOR'S CAB 


provided with a wing of adequate span. will have pert 
comparable to tilt-wings 

* Of special interest in the short take-off and landing discus 
sion is the question of blown flaps. It is entirely possible that 
flaps with extensive blowing will be very attractive for the sto 
mode of operation. Further testing of blown flap arrangements 
is urgently needed to clarify their characteristics 

“Stalling is a major consideration in the design \ 
aircratt and 1s likely to be the central theme of the aerodynamic 
design. Ground effects and their influence on stalling are likely 
to be exceedingly important i 

“The technology of vertical-lift aircraft ts 
developed in the case of the helicopter. but hardly explored for 
other arrangements ss 


Control of VIOL Aircraft 
J. J. Foopy, of Short Brothers and Harland, Lta 


rf sro 


reasonadil well 


the principles involved in the control of VYOU aircraft in 
the transition speed range, i.e., below the speed at which 
airborne flight’ can be sustained. He ouilis thre 
philosophy behind the “ multiple lane” approach emy é 


hy Shorts and describes the SC.1 control system 

‘It 1s obvious from the stability characteristics displayed by 
VTOL aircraft. trom neutral stability in the hovering configura 
tion to negatively damped lateral oscillations at higher speeds 
that the normal stability criteria levelled at military and civil 
aircraft are not met. Whether such criteria are completely 
applicable is arguable. but there is at very least a case for 
Stabilization, except where military requirements may involve 
acceptance of a difficult control task... .~ 

“In the general case. especially with multiple-engined \ toi 
aircraft. limited authority systems leave much to be desired in 
hover, and may prove an embarrassment during a transition 
where large changes in moment occur due to various 
dynamic effects. The alternative is a multiplexed control 
system. the simplest form being that in which there are two 
lanes for each channel of control cs 

“ There is now no doubt that vror aircraft. with automatic 
damping about two axes and with no other form of pilot 
assistance. can be controlled in a decelerating transition. But 
what is not yet adequately determined is the efficiency and 
accuracy of this manceuvre and the optimum technique to 
ensure both controllability and economy in the manceuvre 
Neither is it clear that such a manceuvre is possible under poor 
conditions of visibility as normally associated with the 
all-weather requirement 7 

“In the automatic landing of conventional aircraft. it is 
considered that pilot intervention. other than to initiate over 
shoot. is impossible: hence no special instrumentation ts used 
On a vtot aircraft. however. in the event of certain malfunc 
tioning. it would not appear to be beyond the capability of the 
pilot to make an instrument approach and landing if he is 
provided with suitable instruments “ 

“Few unsolved technical problems now stand in the way ot! 
an operational aircraft. but while some of the automatic control 
problems may be soluble. their solution will unquestionably 
take time. and this time is of the same order as, if not longer 
than, that involved in the design of the aircraft itself 
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These drawings by J. H. Cuark, | 

A.R.Ag.S., illustrate some of the | 
structural features of the Beagle- 
Vasefield B206 executive aircraft 
which has been a centre of so much 

attraction since its first public | 

ft . appearance just before the | 

. x Wes il S.B.A.C, Show. The aireraft was 

A i 4 described in detail in our issue for 


fugust 24. 


Above, undercarriage door 


construction 


. ad 
aoe | 
| 
+f 
Pe) ~~ | Left, the neat folding steps 


in the luggage bay hatch 
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Left, the door structure 
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Airborne AC Generating Systems 


RECENT addition to the aviation engineering facilities of 
The Plessey Co., Ltd., is the new laboratory for its Aircraft 

Electrical Division at Ilford. Situated on Eastern Avenue, 
Romford, this laboratory has been specifically designed for the 
development and multiple testing of ac generating systems 

Its construction is a direct result of a detailed study by the 
Division into the requirements for producing this type of air- 
borne generating equipment. Building started in June, 1960, 
and the first members of the engineering team were transferred 
from Ilford in March. By the end of this year the first stage 
of the move of equipment and personnel is scheduled to 
be completed 

A single-storey self-contained building, it has been laid out 
for the design, development, assembly and testing of both 
generating systems and components The matority of the 
actual components involved are produced by other companies 
within the Plessey group 

Design and development facilities at Romford comprise 
laboratory space, a workshop area, drawing and engineering 
offices, and a high-voltage room 

There are also four bays tor the development testing of up 
to four generator systems One bay has a constant-speed 
generator drive powered by an electric motor and capable ot 
developing 300 h.p. The other three have variable speed drives 
of 200 h.p., with controlled acceleration up to 1,200 r.p.m./sec 
Ihe speed range of the variable drive is 2.400 to 12.500 r.p.m 
Ihree-phase loading, both resistive and reactive, is variable 
between zero and 120 kVA. per channel 

Heating and cooling facilities enable the ambient bay 
temperatures to be controlled. In addition, high-speed ram-air 
cooling of the equipment under test can be simulated at up 
to 300 cu. ft./min. flow at 22 in. w.g.: and it will also be 
possible to raise bay temperature to 100° C. as required 

For production testing, the same generator drives are 
employed together with point-to-point fault location consoles 
for checking the generator control equipment. These test 
consoles can be programmed by punched tape for automatic 
continuity and wiring verification on any type of control or 
ancillary unit. A hot and cold chamber enables components 
to be checked over an environmental temperature range from 

60° C. to +120° C€ 


Present and Future Installations 


Plessey are currently manufacturing two basic types of A¢ 
generating equipment under licence from Westinghouse Electric 


International Co., of the United States, and  Précision 
Mecanique Labinal of France Labamatic generators and 
associated control equipment have been in production at Ilford 
for the past two or three years and the first Plessey-manufac- 
tured Westinghouse components have now been completed as 
part of the production programme 

The initial Westinghouse installation to be produced at 
Eastern Avenue is the generating system for the Vickers VC1O 
Future projects include the testing of similar systems for the 
B.A.C. One-Eleven. The first complete VC10 system is planned 
to be supplied to Vickers in mid-1962, and when the company 
receives the contract for the One-Eleven system the production 
programmes of the two installations will overlap 

For the VCO the generating system has been completely 
designed, developed and tested by Westinghouse, and Plessey 
to prove that components produced in_ this 
interchangeable with U.S. equipment 
the other hand will be a Plessey 


are setting out 
country are co npletely 
The One-Eleven system on 


design using Westinghouse components manufactured under 
licence 

A four-generator installation with a total power output of 
160 kKVA., the VCIO system is capable of handling fou 
paralleled channels of equipment up to 40 KVA. normal load 
per channel. Split into two sections with Nos. | and 3 40-kKVA 
Ac engine-driven generators supplying one half and Nos, 2 and 
4 generators the other, the system’s available capacity can be 
Shared over all essential user equipment should loss of powe 
on one or more channels occur Sundstrand drives are 
employed between the engines and the generators but Plessey 
constant-speed units will be used in the One-Eleven 

Plessey are planning to incorporate the Westinghouse 100-hr 
cycle testing programme of the various sections making up the 
complete system in order to eliminate major component failure 
in the first 100-hr. of operation caused by maladjustment of 
faulty units. This test comprises 2 min. of fault finding followed 
by 28 min. of normal load running which is repeated ever 
3) min. The last 30 hr. of test running must be fault free 

The Westinghouse system is guaranteed for 3,000-hr. trouble- 
free operation and its overhaul life expiry is given as 5,000 hr 


Top, a technician oversees a series 
of tests on a 40-kVA. system at 
the new Plessey generating sys- 
tems laboratory at Eastern Avenue 
West, Romford (left). Above car 
be seen a section of the spacious 
laboratory area 
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Battle of Britain 


Display Flying 


ESPITE th \ ne weatl nditic \ 1 


\ Cneed Ve 
the British Isles last Saturd fiving at the 16 Battle of 
Britain displays oper » the public went n ver nuch as 
i d Those worst affected we n the west of the count 
vhere the full force of the gales whipped up as a legacy from 
e Atlantic inricane Debbi Wi 1 
Although fewer stations were open this vear, attendance was 
well up-—totalling 906,500 according to provisional estimates 
the Air Miunistr This compares with 766,500 last vear 
when 25 stations were oper As always. Biggin Hill headed 
tt ist with a 180,000-strong crowd, and two other stations, 


Finningley and Middleton St. George. topped the 100,000 mark 
Bulk of the flving at these displays is undertaken bv a 
iring aircratt drawn trom the 


umber of circuses of tort { 
R.A.F.’s operational Commands. This vear. to get some idea 
it what quired of participants by way of precision timing 


we were privileged to travel in a Britannia which visited seven 


This aircraft erialled XN404 and named Canopus ~ 

one of 23 Britannias operated on a pool basis at Lyneham by 
two squadrons, Nos. 99 and S11 [wenty of the aircraft are of 
the 253 type. having been built specifically for Transpo 
Command by Short Brothers and Harland Ihe other three 
f which the tour aircraft was one, are 252s. having been 
irdered originally by the M.o.A. and subsequently transferred 
to the R.A.F they have interiors fitted out to airline standards 
and are used mainly tor V.1.P. work 

Take-off from Lyneham was at 14.06 hrs. with XN404 having 
1 crew from 99 Squadron with the C.O.. Wg. Cdr. W. E. I 
Gray, as captain As laid down in the voluminous operations 
order prepared by Fighter Command—the “ bible “ for display 
circus flying—-our A.T.D. should have been 14.26 hrs 

After five minutes en route it became evident. as indeed 
yne might have expected, that the navigator was the key man 
to the whole operation Precision timing is needed in any 
form of display flying, and circus touring is no exception 

At each of the stations to be visited three minutes were 


allotted to the Britannia fo pass. Should the timing of the 
stage-length between anv of the urfields be miscalculated, 
esulting in early or late arrival. then the whole display 


sequence ts thrown out of gear and immediate replanning is 
necessary Only once during our tour were we to experience 
this—arriving 30 sec. late at Colerne Here the Britannia was 
only allowed to make its run to the north of the airfield because 
Canberra was running in on a reciprocal heading on time 
Flying contact with the ground for long periods is something 
novelty for crews normally employed on long ange 
yperations and map reading fron large-scale chart 1s very rare 
ndeed From the navigator’s continuous perambulations on 
the crowded fight deck one could ippreciate his efforts in 
getting the aeroplane in the right pl the right time. To 
ichieve this, continuous consultations with the captain resulted 
n the constant readjustment of the a rspeed Main cause of the 
trouble were the strong winds which varied from 20 kt. to 60 kt 
much buffeting and the recor g « ee 


MEN AND MACHINE.—Above, the Britannia crew, (|. to r.), 
Fit. Lt. B. D. Weatherley (navigator); Wg. Cdr. W. E. F. Gray, 
A.F.C. (captain); Fig. Off. P. M. Hill (co-pilot); Master Engineer 
F. Haigh (flight engineer) and/Sgt. P. E. Ludbrook (air quarter- 
master) Missing is Fit. Sgt. F. Ward (signaller) Right, 

‘Canopus " at dispersal 


Kemble was reached 8 sec. behind schedule but this time 
was soon made up and Moreton-in-the-Marsh passed below the 
Starboard wing on time. 14.3 Gaydon, our first display of 
the day, was called one minute late 

Clearance for the run-in was given with the warning that a 
Spitfire was on short finals. Right on time our Britannia passed 
down Gaydon’s zero-six ” runway A second run-in was 
thandoned because the controller had a Lightning coming in 
short of fuel 


\) i - 

When demonstrating the Britannia, Service pilots have 
developed a technique which places emphasis on this aircraft's 
popular nickname The Whispering Giant.” Some five miles 


from the unway threshold the throttles are opened to build 
up the airspeed to 250 kt. On crossing the threshold at between 
300 and 500 ft..the captain orders “ Flight Idle,” whence the 
throttles are closed down and the aircraft coasts past the spec 
tators with the minimum of noise 

From then on the tour followed similar lines to the procedure 
ilready described. From Gaydon there came a left turn out for 
the leg to St. Athan. This was almost parallel with the mouth 
of the River Severn Evesham was passed at 14.48; ten 
minutes later the meanderings of the Wye near Monmouth came 
into view and at 15.03 Newport, crowned with a black indus- 
trial haze. was beneath the port wing. As the run to St. Athan 
progressed, visibility decreased and wind strength increased 

The run-in here was made from over the now derelict airfield 
of Llandow, once a flourishing M.l The snaking taxi-track 
which connected it with St. Athan was still visible. A second 
pass was requested and duly complied with and a time check 
revealed that we had slipped two minutes behind schedule. 

Chivenor was the next port of call. The crossing of the foam- 
flecked Bristol] Channel was made in poor visibility and steady 
rain. Our two lost minutes were made up by a fortunate lull 
in the flying there and we were able to run in via Ilfracombe 

One pass at Chivenor was made down runway “ one-zero ” 
climbing back to 2.500 ft. over Barnstable for the 164-min 
run to Wells Moving eastward now the visibility quickly 
improved and the cloud base lifted. By the time Colerne was 
reached a watery sunlight was filtering in through the narrow 
flight deck windows As already mentioned, because of late 
arrival at Colerne, our pass was higher and less spectacula: 
than those made previously -the penalty for lateness 

Our home base. Lyneham, was overflown at 15.51 hrs. and 
five minutes later Abingdon came into view, the box-like 
Beverleys scattered around the airfield, serving as an excellent 
marker. On to Waterbeach. again on time at 16.17 hrs. and 
then a right turn taking us to the east of Cambridge for the 
last inter-display leg of the tour down to Biggin Hill. : 

This was a dog-leg via Chelmsford and Pitsea crossing the : 


Thames between Grays and Tilbury, for which 20 min. was 


allowed The airfield was easily identified not only by its 
prominent situation but also by the black mass of vehicles and 
people packed into a relatively small area. For our solitary 


pass the circuit was cleared of jet traffic—of which there 
appeared to be plenty 

Our track was now south to Beachy Head followed by a right 
turn along the coast past the sunlit harbours of Newhaven and 
Shoreham. the niand between Ford and Bognor Regis. A 
glimpse of the C.F.S. Jet Provost team performing at Tangmere 


z 


was our last encounter with displays for the day R.S.H. 


x tie 
7 — . get , f : 
: PWS aida 
—* - a a 
= eee . 
1961 409 THE AEROPLANE Sa dh6UlC ttt : 
r KALIT om P oy oe 
and ASTRONA ‘ r, " # 2 . a 
Po ‘ Ps as 
.\ / 4 i — 
;% #. ’ ay 
=! : 4 « = > a 
4 & % St —- cao aa 
: en oe m ee ae 
: S — : 3 - a . vite 4 
E cat Basie 3 eS. 7 ) 
= : 
OO TT—CSSC‘SECC‘és ee “ 
Ca 
oe 
pe 
; re 
: se 
oi 
ore 
i oo 
‘ ag 
ha 
i +5. 
nee 
ad 
s pay 
: Re 
es 
sh 
ee? 
F Book 
E a 
a 
e 
a os 
pe 
eas 
ag ke & eee 2 c ‘4 i oe 
cS Ce | “ape eS Ff ig es is 
% ; 7 = = < 
. am rG » > Pk 4, ; a “iy 
4 <ittisl, § 7 pe 2 A ~ is ® 
—— fi J 3 aot P< a = 
Ke 4 3 P Pe = - 
oUF; E 3 are “7 's = gt ni : 3 
ide £2 = P a a <a “ = <3 4 
+ , - _ ae : 
# - dl i A] ‘ ihe ae See 7. ae a hd 1 
+ “ss $2 bel e ae 
” = a « \ ; 
/ s— ea. | ; 
{ 7% 
: - aa) 4 + J > 
= a ail ae iti aT as e. , a : 
~~ . ae 
= | 4 
. z al -e ‘ a 
a ee ~% 
: a eobe “<3 
: ; ee ee 
hell ae ees ga Oe LN 
ae : ag : ‘ , ae 
ee aie ee renee ic i Pai ie, 1 


--+ owen pean : 


THE AEROPLANE 410 SEPTEMBER 21, 1961 
and ASTRONAUTICS 


Studies in 


Alighting 


Howard Levy photograph 
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Above upper, orthodox in every way, a U.S.N. Douglas AD-6 

Skyraider «goes round again’’ after an approach to alight on 

the U.S.S. « Intrepid.’ Above lower, the variable-incidence 

wing of the Chance-Vought F8U-1E Crusader keeps the 
approach angle remarkably flat 


Right upper, an outstanding feature of the Douglas A4D-2 
Skyhawk is its stalky undercarriage. Right lower, the Douglas 
F4D-1 Skyray touches down at a fairly high angle of attack. 


me Below, the U.S.N. carrier « Intrepid ‘ has five squadrons which 

are equipped with Skyraiders, Skyhawks, Skyrays and 

Crusaders; it has an angled deck and steam catapult and is the 
oldest « attack " carrier in the U.S. Fleet 
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News About People 


SEPTEMBER 21, 1961 


Commercial Aviation Affairs 


EUROPEAN TRAFFIC, Ihe 12 
airlines of the Air Research 
showed an average increase of 
June, 1961 
month ot 


ember 
Bureau 
i4 In Passenger-Miles for 


comparison with the 


Same 


1960 Provisional Ju figures show an 
C we of 15 Passenger-load factors 
were 57.7 (60.7 in 1960) for June and 


596 (63.4...) fo July Average load 


TRAINING 
rst intake of cadets 
1 


ANNIVERSARY. The 
it the College of Aur 
Training. Hamble. last week completed 
i year of work. Of the original 21 (plus 
ned on Oct 1960) 38 have 
ed the course so ta i very good 
cord The second VOCur s 
volve training up to C.P_L. and Instru 
ent Rating standards. These 
B.O.A.C. late ‘ 
st intake for B.E.A. (50 cadets) 
the College on Sept. 4 


20 who jo 
work will 


cadets are 


CLOSED. — The 


had | 11.000) tt.) 


RUNWAYS 
NN runw (10 


Londor Heathrow) was closed = on 
sept IS to seven davs f<¢ tne Stalla 
tion of VGPI at the ecentlh, extended 

C unwa\ 


MAJOR MERGER. Last week 


Sep 14) the two princip French 
ndepender R » Uy se Aé 
tin | Transp d Transp s 
Aecriens | ‘ x greed 1 
p { ! v 
i -271 CERTIFICATED. A type 
Ce tical tk the t child Stratos 
p F-27F w j € 
Th certific ¢ . 
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inc eof ike-off weg 39.400 |b 
ind of landing weight to 37.500 Ib., with 
j Capacity increases to give trans 
continenta inge Certification of the 
F-27G, with even longer range and a 
gross weight of 42.000 Ib s expected 
early 1962 (see ou ssue of Jly. 20 


ARRESTED 7272?— According to 
George ¢ Prill and Harold Hoekst 
I who presented a paper at 
American Aeronautical 


Conference. one airline has specifies 


C pabil t f rested landing (using a tail 
hook ! runway gear) for its Boeing 
a 


IN PROSPECT. Trans 
the Kuwait carrier which 
Opec ites i scheduled service 
Kuwait and the Lebanon, has announced 
that it will put Boeing 720Bs into service 

xt vea Route ights have been 


BOEINGS 
Arabia Airways 


between 


SST CONFERENCE, Ihe U.S 


1 Agency will hold an 


Federa Avia 
ndust Gov ment airworthiness cor 
t chnical problen issociated 
wit ipersonic t nspo n Dec. S-f 
W As The cussions Willi Dp 
Vue n eport b e F.A.A. Supe 
Iransport Committee, headed b 


Harold D. Hoekst 

MARKET OFFER. ——Nord-built Super 
Broussards are offered through the latest 
Varket Report of Aviation Exchange 
The price of the unpressurized MH 260 


quoted as $295,000 and of the pres 
su ed MH 26? as $335.000 with 
deliveries in May. 1962. and April. 1963 
respectively 


NO 707s FOR GHANA.—The sales 
igreement | the purchase by the 
Government of Ghana of two Boeing 


707-4208 1¢ early delivery to Ghana 
Airways has been terminated because of 
financing difficulties Negotiations may 


de reopened fate 


EASTERN SHUTTLE.—Eastern Au 
Lines has doubled the frequency of its 
highly successful no-reservation services 
between New York and Washington and 
d Washington. The service is 
10W hourly on each route, with 23 Super 
itions wholly occupied (see our 
29) 


issue I Jne 


U.S. DOMESTIC LOSS.—The An 


Transp Association has reported that 
i loss of more than $13.5 million (£4.8 
million) was returned by the major U.S 
domestic trunk airlines during the first 
six mont of 196] 

880-M.- Swissair intro- 


FAR EAST 
f if its two Convair 880-Ms 
Tokyo run 


duced the first « 

on the urich on Sept. 10 

It completed the return journey in a 
g time of 37 hr. (see our issue of 
41, p. 225) 


LUTON CUSTOMS. On-call 
ustoms facilities are to be available at 
Lut Airport. for both passengers and 
tht, fe i further 12-month period. 


Sept. 30. 1962 


l ock 
Airlines 


ACCIDENT. A 


Northwest 


ELECTRA 
wed Electra of 


} 


crashed immediately after take-off trom 
O'Hare Airport. Chicago, on Sept. 17 
K g 31 passengers and crew ol 
five The accident was the fourth this 
montn ind brought the total ol 
passenger fa ities this year on scheduled 
Service ee p. 394) to 698 


MASTER AIR PILOT.-- The GAP 
Master A Pilot Certifi has t 
warded to Capt. G. D. Ingletor 
B.E.A. training and line captain 


N 


DERRITRON ADVISER. Gp. Capt 
1. G. Mahaddie has joined the Derritron 
Electr idviser 
with particular re 


vibration and envil 


mics Group as aeronautical 


ference to ultrasonics, 


onmental engineering 
JOINING THE BOSTIK PEOPLE. 
Dr. T. P. Hughes, a former head of the 
R.A.E. Farnborough depart 
nent and also chief superintendent of its 
rcket propulsion department, has joined 
the B.B. Chemical Co. as jornt assistant 
director Since 1955 he has 
Fube Investments 


chemistry 


lanaLine 
peen with 


RESEARCH 
Maurice Luby 


DIRECTOR, — Captain 
R.N. (retd.). has been 


VETERAN HANDOVER At Filton on 
Sept. 12 the Bulldog restored and re- 
built by Bristol handed 
over to the Shuttleworth Trust. The 
presentation to Air Cdre. A. H 
Wheeler, Shuttleworth trustee (second 
left), was made by Mr. C. F. Uwins 
deputy chairman of the Bristol Aeroplane 
Co. (centre). Also present were (I. tor.) 
Mr. J. F. Harper, Bristol Aircraft, Mr 
R. L. Ninnes, Bristol Siddeley Engines 
and Mr. B. A. Chalmers, Bristol Aircraft 


Aircraft was 


ippointed research director of High Dut 
\ s. Ltd t membe f the Hawke 
He ts a torme VICE 


managing direct« 


DULLES MANAGER.—The F.A.A 
has named Mr. William E. Cullinan to be 
Dulles International Airport 
which ts to become operational in the 
1962 


manager ol 


sutumn of 


M. A. SNOWBALL.—We regret to 
innounce the death of Michael Anthony 
Snowba B.O.A.C.’s assistant general 
manager (South America). Mr. Snowball, 
who was niy 46 years of age, joined 
B.S.A.A. from the R.A.F. in 1947 and in 
B.S.A.A.s merger with 
was appointed area secre 
In 1954 he was appointed 
and based in Hong 


B.O.A.C., he 


inage Fa East 
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Personal Flying 


VER 90 members of the Popular Flying Association made 

the journey to Fairwood Common airfield. Swansea, on 
Sept. 9 and 10 for the Association’s two-day international rally 
There was a turn-out of over 30 aircraft, including such 
interesting entries as a 1932 Comper Swift, which one of the 
joint owners, Mr. P. W. J. Stevenson, had flown from Sywell 
1 neat-looking Turbulent made by the Hertfordshire Experi 
mental Group for £450; and a 1945 Stinson Reliant piloted by 
Mr. Owen Hill, Hampshire Aeroplane Club 

Mr. Norman Jones, of the Tiger Club, arrived in the proto- 
tvpe Condor to hear that he had been awarded the P.F.A.’s 
new Challenge Trophy, presented by the Royal Aero Club 
to the individual making the greatest contribution during the 
vear to the cause of light aviation The award for the best 
constructed ultra-light was won by the Hertfordshire Group 

The French were again strongly represented and Monsieur 
M. Beraud, president of the Réseau du Sport de L’Air, the 
French equivalent of the P.F.A.. won the Concours d'Elegance 
trophy. Seven French entries flew to the Fairwood rally 


The first non-stop flight of a single-engined aircraft between 
Boston, Mass., and Manchester, took place on Sept. 13 when 
a four-seater Mooney Mk. 21 was delivered to Mercury Airlines, 
Ltd.. Ringway This company has been appointed North of 
England and Scottish concessionnaires for the Mooney 

Additional fuel tanks were installed in the cabin, giving a 
capacity of 138 gallons, of which about 100 gallons were 
actually used Ihe delivery pilot, Capt. Walter Moody, 
followed a great circle route of 2,732 nautical miles and the 
flight occupied 19 hr. 18 min. 


a ° . 

The Russians are having their first opportunity of seeing a 
modern personal aeroplane with the current tour of the Soviet 
Union by a Cessna 172 Skyhawk, which is the World's most 
widely sold lightplane. After being shipped from New York to 


Gliding Notes 


OR 12 months past a gliding club has over 2,000 launches 


since January. and the sea, they will soar wonderfully 
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Photographcopyright ‘The Aeroplane and Astronaut 
ITALIAN CONTENDER.—One of the most stimulating four- 
seat touring aeroplanes currently available is the Procaer F.15B 
Picchio, a flight report on which appears on p.400 of this issue 


Russia. the Cessna Skyhawk is being shown in three maj 
cities Moscow, Stalingrad and Odessa--as part of an 
American travel exhibition. It is being displayed alongside a 
Ford Thunderbird sports car, a Buick engine, scale models of 
jet airliners and ships and other items 

The exhibition is scheduled to spend 21 days in each town, 
and is expected to attract 5-6,000 Russians per day. The best 
selling Skyhawk holds the World's unofficial endurance record 
having remained airborne at the beginning of 1959 continuous 
for 64 days, 22 hours and 19 minutes. around Las Vegas 
Nevada 


by Dr. A. E. Slater 


been operating in Cyprus, Gerald L on a recent Sunday there were 86 in the day long just over the waves, and 

Kemp writes, using the R.A.F. airfield at day. Two cables are used. so that while as far as the Bay of Biscay 

Akrotiri. Under the leadership of Fit one is doing a launch, the other is being The eves of Shearwaters possess rathe 
Lt. Roy Salmon, the club began with a_ retrieved by another car an odd feature. With our our humat 
Kirby Cadet, with a Land-Rover for Starting with 60 founder members, the eyes, we can only see an object in clea 
towing, using nylon rope Then they club had its biggest influx of new ones detail by looking straight at it, so as t 
bought a Tutor with spoilers from the during the two-day Pembrokeshire Agri- get its image focused on a small spot 
Cambridge Club, and after that replaced cultural Show, which was held on a sec on the retina called the * fovea Mar 
the fuselage with a two-seater one, tion of the aerodrome where the gliders birds have two foveas in the retina of 


making it into a T-31 The club is now “happened” to pass overhead 
cross-country was an _ the other for looking sideways. But the 


called “ The Crusaders” and, since it The club's first 


each eye, one for looking forwards and 


began, has done over 2.000 launches, of attempted out-and-return flight to Shearwater has a fovea in the form of a 


which the T-31 has done 1,500. A Milford Haven by 


Steve Chinnock and horizontal line 


Swallow is on order Rhoda Partridge in the T-21. They nearly Why? The obvious reason is to enable 
So far, six members have gone solo made it, having to land on Haverfordwest the bird to see objects in detail all the 
and one gained a C™ certificate in racecourse on the way back. More cross- way round the horizon—that is. when 
thermals The thermal season is from countries may be done in the coming _ holding its head level. But when does 
September to March week, when the Midland Club's Tiger it do so? Its soaring technique. fron 
. , 4 Moth is being brought over for daily what I have read, consists of a continuous 
aero-towing duty series of banked turns: and its enemies 
EST WALES Gliding Association 2 7 are likely to approach it from above, not 

rs at horizon level 


was represented by a keen nucleus 
of members in the hangar at Haverford 
west aerodrome on Sunday. Sept. 10, in’ I had come over 


HEN Jim Grey, one of the tnstruc- 
tors at the Haverfordwest club, heard 
from the Dale Fort 


. * * 


ALE FORT, where I am writing this 


spite of drizzle and low cloud giving no Field Centre, he mentioned that he had a is said to be in the most wester! 
hope of any flying that dav. The County sea bird in his car, which must have been parish of Wales We are on the steep 
Council, which owns the place. has blown inland by the previous night's gale, northern slope of a narrow headland 
illowed them space in a very fine hangar, and had pecked at the door of his house and the southerly wind blowing up the 
quite impermeable to the depressing in the town at 22.00 hrs. It insisted on other side for the last three days has pri 
weather outside. both physically and Staying indoors, and refused to fly away duced a lee eddy with a strong northerly 
psychologically next day. So he asked me to take it back “slope wind” blowing up our side 
For the use of this. and of the flying to the Field Centre, where our bird the top of which the gulls can be see 
field, the Council charges the club £80 migration expert. Ken Williamson, diag soaring with the odd appearance of facing 
plus £2 per aircraft per year, so they pay nosed it as a Manx Shearwater, almost the wrong way round 
£84, as the fleet consists of a T-21 certainly from Skokholm island, as it had There is room for 50 students, of wh 
bought new, and a Slingsby Swallow, i ring on its leg about I5 are taking a course on “b 
which has had one years use at Lasham These birds will only come ashore at movements and weather in charge of 
In addition, a private syndicate is being night. and this one probably mistook Dr. R. S. Scorer. As a relief from lec 
formed to buy something else Jim Grey's house i burrow They tures, every now and then he takes us 
Launching is by auto-tow with a dare not flv near a coast in daylight or along the point and lets off smoke bombs 
Jaguar, which will usually pull the ghders even moonlight, or the nearest gull will in the lee eddy. He also gets us up at sur 
ip to 1.200 or 1,300 ft. There have been = pounce on them. But. once well out over rise to watch the clouds from the hilltop 
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Correspondence 


New Home for the Schneider Trophy? 


SHOULD like to disagree most strongiy with yur yrre 
econ Mr. Ramsay, and his suggestion to remove the 
Schneider I ophy to the Roval Au Force Club Whilst not 
wishing to decry the fine performances of Fit. I Webster, 
Fig. Off. Waghorn Flt. Lt. Boothman in the final three 
contests, I should like to point out that, according to the rules 
his contest was a test of machine rather than of the pilot 
If the Trophy should be moved anywhere, sure the logica 
custodians are Supermarine! 

But since the Royal Aero Club, the R.A.F, Club 1 Super 

irines are all places at which the Trophy would ha ive 
mited audience, the best place for it is probably the Science 


Museum There. together with the 1931 contest-winning S.6B 
t would be displayed as a tribute to British eer abilit 
and would undoubtedly be seen by tar more people than 
nvwhere else 

Incidentally, lovers of art as well as engineering might like 
to study the Trophy, a very fine piece of work i onze. Some 
estimate of the workmanship involved in its making may 6 
rained from the fact that it was valued at £1,000 in 1913 

Slough, Bucks JULIAN O. Cook 

A Shot in the Dark 

N his article “Lessons of Weightlessness ~ in your issue ol 
| August 31 A_ES..” using his usual hypersensitive probe 
has quite a bit to say about the eve and its known place as 
in interpreter for the mind. In astronautics we could perhaps 
carry further this interpretation aspect, bearing in mind that 
ie eve is so very much older than the mind, and therefore 
conditions all interpretations to be within the mode and reason 
lor the eve evolving at all 

In other words, mental interpretation, Via the eve, is fixed 
permanently to the Earth! A little reflection on the heavy 
brow-ridge of early reptiles and man will make this a little 
easier to understand In other words again, completely out 
of sight of the Earth, and its peculiar and sular reflecting 
properties, man might just as well be down an unlit coal mine 

Are we then, sir, quite sure that terrestrial mathematics must 
ilso be space mathematics? And the Venus probx erally a 
shot in the dark? 


St. Albans LC. Wricut 


Russia’s Venus Probe Orbit 


close rélationship between von Pirquet’s suggested orbit 
1928 and the orbit of Russias | 
AND ASTRONAUTICS, Aug. 10 
The combinat an included ar 
ind a flight duration appears to n 
identical Russian have 
to study the publications of other nations 
doubt that they would be familiar with 
Pirquet 
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at first sight have not 
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the This. in 
indicates that the situation 1s indeed a coincidence 
Inevitably, one examines the 
will 


seem to be puzzling that they 
the adoption of the Austrian’s st 
come to light 
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orbit 
there 


fact 


eventually 


two 


be bound to 


close re sembl ince 


diagrams available for 
he Russia launct ed her | 
days prior to Inferior Conjunction (at which Venus lies on the 
Earth-Sun line) whereas Pirquet shows Inferior Conjunc 
tion (marked OK on his diagram) occurring about 49 days after 
launch The major of the Russian probe orbit is at an 
angle of about 25° in advance of the Earth-Sun line at launch 
The figure for the von Pirquet orbit is about 30 The distance 
separating Earth and Venus when the probe is close to Venus 
is about 46 million miles in the case of the Russian probe. 
about 41 million miles in von Pirquet’s diagram 

The writer appreciates from his own experience that small 
differences in assumptions can often make large differences in 


, ft 
signs Ol 


differences It seen that probe 5 
von 


aXis 


ind 


results. Having regard to the fact that the orbits of the two 
planets are not strictly circular, and that they are inclined at 
1 small but significant angle (about 34°). the details of the 


transfer orbit would necessarily be different for each launching 
opportunity at 19 month intervals. When more information is 


made available on the basis of von Pirquet’s calculations, it 


should be possible to say whether the differences noted 
important 


ire 
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[ am quoting here fron 
1961) 
between launching dates range from one to two months 
of these intervals fell at the end of 1960 and the beginning of 
1961 . 
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Farnborough Final 


S.B.A.C. flying display, fourteenth at 


was the most complicated yet and I 
rei > R.A.E. Air Tratlic Controllers should 
ge some kind of a medal for their work The 
Navy have already expressed their appreciation by 
Navally entertaining Mac Pearson's boys on H.M.S 
* Hermes donate this little sketch which I've 
had poised for some time to mark their record of 


owns during ther 


normal operations 
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Motoring home on Public Day What dyou think 
of Wessex | and Victor dear 
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‘I think Farnborough should be 
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the Systems stand, Norman 
their intriguingly 
simulator, which 
with a moving 
lo paraphrase the old 
the more vision, the 
whether simulated or actual. And, 
show films in passenger 
would help to distract those of us who, 
little for our peace of mind, 
to during a hairy take-off or a 
rain—at night. 
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that B.E.A. are 


Speaking of let-downs seems a 
to the Sunday Telegraph's news 


going to open “a Corset Jet service ™ 


to Madeira in Decembe B.U.A. and Silver City, 
who have also applied to operate to Madeira, are 
expected to counter with a two-way campaign to 
restrict further corporate expansion 
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been almost inevitable 
I'd like to be proved wrong, but for the sake of argument 
am going to take the view that we are here faced 

nost intriguing coincidence Will someone please disagree 
Weston-super- Mare S. W. Greenwoop 
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Simulator Sale This unit, known as type EX. is particularly 
: ' . r » Jiner r > Va 
ity Latest purchaser of the Solartron Elec- suitable Ra use with Piper and Cessna 
ronic Group's fully transistorized radar aircraft but can be appune without modifi- 
rat . 
; simulator ts the South African Department — to most aircratt which come within 
5 of Transport and Civil Aviation. This equip ins type category 
i ment is to be used for initial training and Main features of the new batterv are a 
i traffic evaluation in the surveillance role at high strength moulded hard rubber con- 
| Jan Smuts Airport, Johannesburg. and will tamer and cover. reinforced hold-down 
; provide synthetic targets on the airport supports. and electrolyte level indicator 
; radars moulded into the cover for easy servicing 
{t also has the proven high output plates and 
Dual-purpose Lox System Porvic microporous separators usual in 
renite *r ~~ ; 
x: Th oxvgen system fo tne DES 582 a eo pe - I > 3 
powered glider now being built in Germany he ~ Fein’ oa i AMp.-F. CAPACHY 
for high-altitude meteorological research. is “A 9g ss y : ite of discharge It weighs 
Ih -_ 
: ilso to be used cans of pressurizing -° '- Charged 3 
the cockp! This is disclosed by Normalair 
| who are designing and developing the system 
which includes liquid oxygen storage equip LOW-PRICED FLIGHT 
ment and supply-regulating units SIMULATOR.—Two 
A two-fold function is. therefore. served pictures of the first of 
y the system It provides an oxygen Electronic Control 
nriched atmosphere n the cockpit—an : 
| Engineering's flight pro 
rangement necessit d by a design require 
: nent that the pilot observer shall not be cedure trainers showing 
| ncumbered by an oxygen mask. except in (left) the cockpit, designed j 
> special of t nev condiions—and is in this case for jet trainer . 
id befor ockpit) pressurization simulation, and the 
A closed-circuit system for doing this was arrangement of the pilot's 
; e ‘ tial bh . the rer 
onside d  essentia ecause the ne craf station and of the tracking 
ifter the shutting down of its 3,000-Ib rus 
: the st ng down of , thrust radio-aids and general 
q I & Ww IT! turboyet if iluitude, is trol | Th n 
ntended to fly for long periods as a glider eee eee nha 
Water vapour nd carbon choxide are structor (above) can watch ‘ 
xtracted chemically from the cockpit ait the cockpit instruments 
‘ Basically, say Normalair. this system is through a shielded glass 
identical to thos ill be required for panel The equipment 
nned space vehicles The first st ige of was described in last 
es me has now been completed week's issue (p.347) 
: flight © fiv hours having been 
mul 
ko ell us, they have produced ; 
new nye f oxyecn jupment tor the Vatric Expand Orpheus Award i 
R.A Gnat Trainers in which both the ; 
xvven and rad elephone circuits are com When the News of the World Organization Bristol Siddeley Engines’ feature fi 
hined. By providing the simultaneous con- took over the share capital of Vactric Control The Orpheus Lightweight Turbojet } 
nection of both circuits the risk of crew Equipment, Ltd.. mention was made that it been awarded a certificate of merit 
forgetting to couple-up their oxygen supply was planned to expand the company’s facili- competition organized by the mag C 
climinated ties. Substantial premises at Garth Road Industrial Screen to tind the most outst } 
Morden, Surrey, have now been acquired and ing industrial films of 1961 This was the 
2 top priority ts to be given to the building only entry from the aircraft indust ‘ 3 
| Battery for the Light Types of a block for the development and applied ‘eceive_ an award. Mr. G. L. W 
of. Needs of the light and executive operator research departments films officer of Bristol Siddeley. received 
for replacement aircraft batteries are being As additional spuce becomes vatlable certificate on Sept. & 
‘ met by Pritchett and Gold and E.P.S. Co Vactric will gradually concenirat ill ats 
Ltd who have imtroduced new l2-y activities imto. this red No change o Propeller Blades for the Transall 
hghtweight addition to the Dagenite range address has yet been mad The de Havilland 18-ft.-diame propelk 
| specified for the three Franco-German C-16 
Transall tactical transport prototype “ 
—P have the biggest die-forged aluminium blad 
: Aviation Calendar Company Notices yet to be made in this country Ot d 
Sept. 21 NEW COMPANIES tluminium alloy. these are ma df 
London. |; Pa Group imeoorporatir British Executive Alr Services. Ltd 01.084 forgings now being produced hy n Ind 
Soc wr Artists. An Exhibit vat es. A 24 » £100 in £1 aha tries at tts Handsworth. Birm Nn. Work 
r ' { t ( ' J + 
, I acquire th ndertaking of Pressed St C on a 4§,000-Ib. forging hammer 
—— ' 
o i a sepe. aed ‘ Lid ried on by its A Ss Division The blades begin life as extruded forgn 
“4 roe al Mima. Sn . . fexclu : of < Air Maintenar Section) and th stock in Noral 178 alloy ich stock 
, indertaking of hen Cla fcct ’ . ' na . 7 
Sept. 23 Ses Culler ines aa as = ae : - . ae cylindrical in shape and measures 87 it 
Munich. —Mur ' G . ee Ss : : , 3 COF with an &4-in. diameter ts weight is § 
i pa ‘ I ca ’ n f transport Prior to forging the stock ° p 
Ra r \ 4 ntractor D Sandford 1¢ i orging be STOC s sC | } i 
Sept. 26 Park. Sandford < A. Smith to a diameter of 7$ in. and one end 
London. | tut N uw I tror Th i " Frinef ' ' Soles R machined to provide i tong hold Att 
I z A t 1 ! t Th Henderson Le 4 H soaking in a. pre-heat furnac nd hb 
\ S h 
k ; I R. WN : of - +s Jos t t; and brought up to a temperature of 450° (¢ 
! ) ss . 5 a 
Kensianton ( aed Johr a G Reg. « stock receives the first of three part mpimneg 
€ x ’ \ Ox fore rport 
i t — rat ies . th fore 
Sept. 28 Management (702.06 Privat in the preparation <x = te 
Ss M Ast m Ree A 00. Ca ” in £1 che , hammer, alternated with intermediate pre 
dir s D Ss Museun arry on lines of aeria — , <a heats 
i Road \A t “ im S. Dossett. 49 North West Aven For the part-forged blade this sequ 
Oct. 4 Kingsthorpe, Northampt Mict N r P continues in the finishing dies after wh 
Bristol. tit ! Engineers and Regent Hot Cambrid s William § the tong hold is removed and the | 
chanfin “ tip ‘ 5 ‘ ‘ 1 = - eat SP ” Wc. machined At this stag blade dimens 
| nN ‘ { S ) 
Lames 0D Personal Notices ee: SEM, FOS Sh, Ohl Makin wid 
London Rn 1 Rad En ‘ : in 
" t \ t ‘ Meth t i BIRTHS \ further soaking in ihe p n fu 
, . . : Hodgkinson. m A ? t Cat kK Militar 7 “le fter which 1e blad 
Stud 4 tn j vit ’ M wid | ’ WW j gps stressing whroicn tl “tg es 
D. A. Drew, at i s H ind te ee te? . in an upsetting press whe c 
' Med nhs —On Aug. 4. w P Crofw. wif rings are retained on the shank by an uy 
Oct. § f n. Ldr. R. S. H ' flang This operation reduc bladk ! 
4 Harrogate. Net \ ( Parr. 4)n Sept ¢ RAF H t t to 105 in. and is followed by s 
f t the ¢ H t Mary (née Barker j i Pa ’ treatmen trueing of the blad ad tt 
Oct. 16 Simpson. in 4 ys R A.F. Nocton H polishing of the thrus s W I f 
Birmingham. | I f t \ t ” D i Lt. W D He ' rr < 
: < M eile Cin : = blade on ving the forg ‘ y 
‘ i t Arn \ \ Turnbull. On Sepr ¢ 1 Margaret Fach blade 1 chined man 
. - iA M it tt fospital. Aldershot H : ' . width of 18.4 in. by de Hay d 
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ROLLS-ROYCE 
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Rolls-Royce Aer Ey 
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QUALITY. Technical we luction engineers. A FUTURE 


DESIGN AND DEVELOPMENT. Envine Design and Develop- To maintain and I in the aero engine industry 
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world. R R engi! I ! f the tu n¢ Ma Rollis-R e] ple w } e made their homes in the West of 
‘ Scotlar 1 found it has the 1 t stimulating leisure activities 


Behind these achievement 1 team em} I t These ir 1 rilir mountains fishing, ski-ing and water 


Write to the STAFF MANAGER - ROLLS-ROYCE LIMITED - HILLINGTON - GLASGOW . S.W.2 
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COMBE DOWN: £1 


Phone COMBE DOWN 2355/8 Grams. CIRCLE’ BATH 


Oxygen or 
Air Bottle Trolleys 


A.M. Pattern complete with reg- 

ulator. hoses.on pneumatic ty red 

trailer, Cost approx. £350. Our 
price C149. Ex stock. 


Ex Stock !!! No Waiting!!! 


STARAVEA LTB. 


Redfields Works Church Cr 
Nr Aldershot. Hants 
Fel.: FLEET 1383 


vokham 


Southend Municipal Flying School 
Airport wvailable to members 
Austers £4.5s. solo: £4.15s, dual; contract rate £4 


Chipmunk £5.10s. dual or solo 


mantalons Airport, Southend. on-Sea, Essex 


n-Sea 4020! 
THE yg AIRLINE 
PEL.OFT ASSOCIATION 
81. New Road. | che gton, Middx. Tel.HAYes 344; 
Membership open to all Commercial and 
Service Pilots For full details as to 
Objects and particulars of Membership 

please write to General Secretary | 


MINISTRY OF AVIATION 


AIR TRAFFIC 
CONTROL OFFICERS 


Posts for men or womer 
on 1/7/61 


23 and under 35 
have had recent 


at least 
Candidates must 


aircrew experience, preferably as ¢ t or navi 
air transport or H.M. Forces; but 
extensive experience in A.T.C.O 


» ac Secale They should normally 
with five passes, or an equivalent 
Starting salary (L don) 


o £1,251. Maximum £1,599 sens nt 
establist ane but prc 
tanc promot 


spects of 


MINISTRY OF AVIATION 


EST 5(a) 1/R 758, THE ADELPHI 
JOHN ADAM STREET, LONDON, W.C.2 


R.A.F., 


PACKING 


Bie: weyhenaniteas 


Fisher's, 86-88 W 


Kits 


! PARK LID D 


( Aaa i gay 
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AND SHIPPING 


THE AEROPLANE 
and ASTRONAUTICS 


. . « Economic to buy 


. . « Economie to fly 


the Continental 


META-SOKOL 


roomy 4-seater Executive Aircraft 
supplied with most comprehensive Standard Spec 
fications ding Dual Control, Cabin Heating. 
Retra j arriage, Variable Pitch Propel 
er Fue € Built-in Engine Fire Extinguisher 


Pit Heate Full Night Flying Equipment, 24 Volt 


PLUS Full Blind Flying Panel 


PLUS King KX 100 91 Channel V.H.F. | 


with separate 100 channel 
receiver with V.O.R./1.L.S. 
Localizer Indicator all crystal | 
controlled. 


delivery UK 
duty paid 


For only £5.8S00 
META-SOKOL 


vee Finest Value in Executive Flying Today | 


ned for the Morava L200A and 
Aero 145 twin 


tan U.K. AGENTS 
PETER S. CLIFFORD & Co. Ltd. 
Oxford Airport, Kidlington 
Phone Kidlington 3355 
Evenings and W/Ends Bletchington 392 


in conjunction with GC Edward Mole, U.K. | 


Distributor. 
World wide distributors OMNIPOL, PRAGUE 


INTERPLANETARY 
FLIGHT 


by A. C. Clarke, B.Sc., F.R.A.S. 


Now available in a new, up-to-date 

and completely revised edition, IN- 

TERPLANETARY FLIGHT ts both 

a lucid introduction to the new 

science of astronautics andan exciting 

survey of the possibilities and prob- 
lems of space travel. 

Recent spectacular developments in 

the field of astronautics, many of them 

accurately predicted by the author in 
the first edition, are now recorded in 
th’s new edition, which also contains 

a new chapter on Earth Satellites and 

Lunar Probes, new illustrations and 

a comprehensive index. 

From reviews of the first edition: 
“Remarkably comprehensive, 
exciting and persuasive.” 

—The Times Week|, 


160 pp. Illustrated 
Fabroleen Boards 
2nd Edition 8; Shin 


12s. 6d. net = by post 13s. 4d. 


TEMPLE PRESS BOOKS 
BOWLING GREEN LANE - LONDON EC1 
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THE AEROPLANE 


and ASTRONAUTICS 


Situations Vacant—-contd 


CALEDONIAN AIRWAYS (PRESTWICK), LTD 
requir 1 aircraft engineers with “A” and 
r ( nces vering DCT aircraft ensed 
negir with Im 7 “ als t ns red 
‘ ‘ k iP twick as Sta Eng 
‘ a sla f £1.200 w arr ¢ ending uf 
x ce t ‘ apply DD H. Walt Techn 
Dy r. Caled 4 \ 4y stwick) td ‘ 
Kd, Hor $4.46-7 605 -6F 


Gocwry OF BRITISH AIRCRAFT CONSTRUC 
x TORS \ acancy xists for ao technical 


officer 


BRITISH UNITED AIRWAYS 


A vacancy exists for the position of 


PASSENGER SALES MANAGER 


Applicants for this position who should not be 
less than 30 years of age and must have held a 
similar position with an airline company at least 
at Regional level and should be well versed in 
modern planned selling principles and implement- 
ing them through an established Sales Force 


The successful applicane will be based initially 
in the West End, and later at London (Gatwick) 
Airport 


This is a tough assignment holding excellent 
prospects of satisfying advancement 


The commencing salary will be in the region of 


£1,750 PA 


Applications giving full details of career to date 
should be addressed to 


Manager Personnel Services, British United 
Airways, London (Gatwick) Airport, Horley, 
Surrey. 


ae = PE i ae 


Size: 74 x 10 in. 128 pages 
Over 200 illustrations 
price 12s. 6d. net 

(By post 13s. 7d.) 
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AHAMAS AIRWAYS, LTD. (BOAC Associate) XETER SCHOOL OF FLYING offe:s the leas 


are secking additional traffic and allied staff for expensive and most comprehensive flying training 
their station at Nassau, and applications are invited available specialize in Commercial Pilot's training 
from suitably qualified and experienced men for the and Instructor's t g and our { te f S$ course 
follow.ng appo ments is approved or act rates from ¢£ Iss 6d I 
TATION and affic assistants Experience in vil Air Traftic Control V.H.F. DI and) =24-hr M 
airline procedures passenger and cargo-handling Service radio-equipped aircraft grass ww runways 
methods is essential for these appointments In add xal accommodation from £3 10s.. airport £5 15s. ¢ 
on, the supervisory qualifica ns mecessary for the Exeter Airport, Lid., Exeter Phone 67433 rz 7-RiM 
Juties of sta n dut flicer w t wrefully inves 
vated i ap ‘ nage : VIGATION, LTD., provide full-time f 
yateg n all mppications Star 2 ary 1” range i. 1 7 
f €24 £36 per weck tuition r a combination of these methods 
“ae N ilot-Navigator licences. Class r str 
RANSPORT officer. experienced in the supervision ICA. I ! aviga ¢ assrOc t 
nds ecomom ion canal f Sf ps ion can be provided for A.R.B. Genera F 
c eT y ’ y 8 f +s an t ‘ ‘ 
flexible transport flee ncerned with base peci ty 1d erforma sche € ¢xa 


URREY AND KENT FLYING CLUB, Biggin H 


. qu (BN9) 2255. M_.o.A.-approved Irse Tiger and 
£40 to £45 per week Hornet Moths, Chipmunk and Pre Contra 

HESE appointments are permane ind pension rates. Route 705, one hour from Victoria 6 ( 

er 
BOAC . 
wavs Terminal Buckingham Palace Rd London 
Swi 606-666 
TUITION ARB Approved 
DENHAM LINK TRAINING CENTRE nd | 
‘NT 18 Trainer Sectrument ratines 

snd late A edures for flict ' 1€ e 
be world. 2is. sn how. Denham 3171 Aeronautical Co. Ltd. 

FARN to fly, £37: Instructors’ Licence and Instru 

ment fving for £4 12 ying £‘ s. 6d “ 

per hour Residence 6 red cour C47 " DC-3 Specialists 
for ¢ Mmer ul P t I t Sch ] f 
Fiving, Lid Thruxton A r Jur n 

hr. 1S min. from Water i "9 

NSTRUMEI NI rating ynta e ackn wi iged Stockists of British and American A.G.S. and 

xperts for 4 na ind fly 2 rainers r ondon P 
and st Oxford Airport. Link Training Services. Ltd A.N. spares for all types of British and 
Cobs Court, Carter Lane, Ludgate H E.C.4. Phone American aircraft, from Austers to Viscounts, 
City 6043 611-651 from Pipers to DC-4s. 

24 hour A.O.G. service operated, cable or 
telephone your requirements 


[MPERIAL COLLEGI 
| All enquiries handled by experts with many 


DEPARTMENT OF AERONAUTICS | years’ aviation experience. Alternatives can 
c lectures on Astronautics will be ven often be supplied from stock if original parts 
dur mr nd St t Thursday from | are not available 
: ai p Bee ‘ een See F Comprehensive stock list sent by return 
| Purchasing agents for foreign governments 
yurt RIAL Cc ILLEGI and overseas airlines. 
| 


| LONDON. SW? 605-4 


| 84 ALEXANDRA ROAD, 
[LONDON SCHOOL OF AIR NAVIGATION flers Farnborough e Hants 
| 


bination of both for 


home-study 
: Telephone : Farnborough 2881/2/3. 


respondence courses or con a 


| ill aspe s of profess nal pil - ind navigator qual 
| fications also PPI Officially appointed Servic Emergency : Guildford 66958 
| Courses Scheme 33 Ovinagton Square, Knightsbridge 
don 3. Ken 8221 zzz-793 Cables: Bestair, Farnborough, Hants. 


The Aviation Picture Book of the Year 
o— J EROPLAKE 
PICTORIAL REVIEW (No. 5) 


Containing over 200 illustrations selected for their strik- 
ing quality and outstanding interest the current, Fifth 
Edition of this popular annual forms a unique pictorial 
record of the previous year’s events in aviation throughout 


CONTAINING 
OVER 200 E 
HLUSTRATIONS x the world. 
All the latest types of military and civil aircraft, in 
service and under development, are featured, including 
“sistas ‘ VTOL and STOL designs, naval aircraft, and helicopters 
a -nepanpey 2) e large and small. There is a section reviewing the latest 
’ missiles and space vehicles and others portraying the 
newest type of light and executive aircraft and the 
highlights of the 1960 Farnborough Air Show. 


CONTENTS INCLUDE 
New Shapes of 1960 Strategic Spearhead 


Commercial Transport Aircraft For Aeronautical Development 


Light and Executive Aircraft ; 
Missiles and Spaceflight Trainers and Transports 


Fighters— Formation Rotary Wing Selection 
Focus on Farnborough Air Display Events of the Year 


TEMPLE PRESS BOOKS: Bowling Green Lane, London, E.C.1. 
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WHATEVER 


BOOKS AND PUBLICATIONS 


THI sag tk ( S 


TORIAI REVIEW 
t ASTP 


NTERPLANETARY FLIGHT 4 ! 
Astr iu s I r by A. ( ( k ( 
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PRINCIPLES 
OF HELICOPTER 
ENGINEERING 


BY JACOB SHAPIRO 


This imp in work ¢t i eading 

Britis authorit h lesiz u 

st ie € 
urvey ! € uk wie e 1 eld 
The af act t € i 

the practica im Six " j 
Rotating Wings in Stea Flight Per 

f ince of He pler Dynar f 


r e le c ‘ 
ader a ly a 4c | his new and 

ay ‘ ving held »t Ae nautica 

dev en 

Royal 8 Cloth boards Illustrated 

55s. net 

Obtainable fron | Booksellers or direct 

from the Pub ideare, postage Is. 9d 


TEMPLE PRESS BOOKS 
BOWLING GREEN LANE LONDON EC1 


cn gy kong eee: eacmotin anes Hs. (}; 
(or t I C London I 
c 


A few places are available to jc yur nex Drawing Office School this coming October 

Candidates should possess O N C. or its equivalent, be between 21 and 30 years of age and 

have had several years’ practical experience gineering. After 20 weeks spent in our 

School the two-yea rse is cor ed by working o e of several interesting projects 
> 


Training Scheme for 


DRAUGHTSMEN 


The Personne! Manager, 


FAIREY AVIATION LIMITED, 
Middx. 


Hayes, 


THE AEROPLANE 
and ASTRONAUTICS 


yment apply with progressive salary reviews 


experience and qualifications and 


PERFECT 
PREC 
oy WASHERS 
TO BS. SPECIFICATION 2 SP.47 


(1938) LTD 
Combe Down 23 


CROSS MFG. CO. 
COMBE DOWN, BATH. Tel 


55 8 


BRITISH UNITED AIRWAYS 


Invite applications for the position of 


TRAFFIC MANAGER 


lo be based at London (Gatwick) Airport 


Applicants must have had at least four 
years’ experience in a senior capacity of 
aircraft passenger and freight handling 
requirements and possess a_ thorough 
knowledge of current techniques He 
ust have the ability to negotiate aircraft 
1andling agreements and fully supervise 
staff training requirements. 
This post carries a salary in the regior 
of £1,350 P.A. and the successful appli 
cant will be eligible to join the Company's 
Pension Scheme 
Applications giving full details of career 


to date should be addressed to 
Manager Personnel Services, British United 
Airways, London (Gatwick) Airport, Horley, 


Surrey. 


for Aircraft 
Now that Viscounts are appearing on 


the second-hand market, there is a 
growing for training courses. 


Viscount 


need 


Vickers-Armstrongs (Aircraft) Limited 

have therefore decided to organise a 

four weeks’ general course for Artr- 

frame Engineers applicable to 700 
series Viscount. 

This course will commence on 30th 


October 1961 
fee for this training will 
£10.10.0 per person per week 


The be 


Should numbers warrant, a_ second 
course could be organised early 1962. 
Applications to attend these 


courses should be sent to:- 
The Manager, 
Aircraft Servicing School, 
Vickers-Armstrongs (Aircraft) Ltd., 
Weybridge, Surrey. 


A COMPANY OF 
BRITISH AIRCRAFT CORPORATION 
| 


Applications are invited from 


TECHNICAL 


with high technical and administrative ability, for the setting up of an 
engineering base in the Midlands to be responsible for the complete 


EXECUTIVE AIR TRANSPORT LIMITED 


organization and the engagement of suitable staff for maintenance on 


D.C.3., Heron and Dove 
the successful applicant. 


EXECUTIVE 
42-46 Hag 


MANAGERS 


Aircraft. A senior position will be offered to 
Applications in writing should be addressed to: 


The Secretary, 
AIR TRANSPORT LIMITED 
ley Road, Birmingham 16 
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THE AEROPLANE 


and ASTRONAUTICS 


Bae SP eee ; eae gate ga TS 


onus AVRO 748 


FILTERS PROTECT THE HYDRAULIC SYSTEM 


: ONE OF THE 
eq AUTOMOTIVE PRODUCTS COMPANY LTD., Leamington Spa, Warwickshire AUTOMOTIVE 


PRODUCTS crovr 


REGC RAT ARK "PUROLATOR’ 


A member of the Sky VI group of companies 


PP PPLPPBPP PBB PBL LPL PPLPBALP PD 
rw all 


Precision Sheet Meial Workers and 
Light Engineers to the Aircraft industry 


Manufacturers of fabricated parts and assemblies in ferrous 
and non-ferrous metals. Tools, jigs and machined parts for 
the assemblies can be produced in our own workshops. 


Let us quote for your requirements. 
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7 M.O.A. Approved Fully Approved A.R.B 
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C. W. FLETCHER & SONS LTD. 
STERLING WORKS, ARUNDEL STREET, 
SHEFFIELD, |! 


eae MORTIMER WORKS, MATILDA LANE, SHEFFIELD, 1 


MitTteEeo 
ADASTRAL HOUSE” . 'NUTFIELD * REDHILL - SURREY 
Te! REDHILL 5050 (10 lines) Cables-Telex-21433-SASCO-REDHILL | 


elephone ESTABLISHED Telegrams 
Shetheld 28049 & 28040 1891 Assayed Sheffield 1 
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CRE: ser oe 


pat 


PUTTING US IN THE PICTURE 


Reliability, Sensitivity, Compactness, Ease 
of Serv cing All these attributes are the 


outcome of many years experience in the 


field of electro-hydraulic servo mechanisms 


backed by nearly a million trouble-free ¥tst £2 6h VES 

flying hours with power control units of [ 

a similar type to that illustrated. so . 
MOY! ale. Ag 


POSITIVE, PRECISE, POWER CONTROLS 


BOULTON PAUL AIRCRAFT LTD 


MEMBER OF THE DOWTY GROUP 


WOLVERHAMPTON ; ENGLAND 
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THE AEROPLANE SEPTEMBER 21, 1961 
and ASTRONAUTICS Vol. 101 No. 2605 
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Designed specifically for the overhaul of 


aircraft generating equipment, giving 


precision results over a wide speed range. 


Built for testing the generating systems 
of ELECTRA, VISCOUNT, BRITANNIA 
FRIENDSHIP, ARGOSY, CARAVELLE AND 
VANGUARD AIRCRAFT. 


LIMITED, WILLESDEN JUNCTION, LONDON, N.W.10. Tel: ELGar 7777 
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